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a single Lab-aid 
cabinet holds up to 
6500 (average) 

1” microslides. 


How can a “‘Lab-aid”’ filing cabinet pack 
so much in so little space? 
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bulkheads between drawers, no space-consum- 
ing buttresses, no bulky tracking guides. 

Every cubic inch inside is a hard-working 
“storage inch."’ The patented ‘‘Lab-aid"’ con- 
struction gets fourteen full-length drawers in 
a cabinet only 19” square. Yet, close-set as 
they are, every drawer slides straight and true, 
easily, smoothly, without binding. 

Drawers are freely interchangeable, too. 
Use 1”, 2”, and 4” capacity full-length drawers 
in the same unit, in.any arrangement you want, 
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for microslides, transparencies, lantern slides, 
cards, etc. And use any of them anytime for 
spaced filing instantly. Lift out the separator, 
and you clear the drawers for close-packed 
storage. 

Other units in the ‘‘Lab-aid"’ line provide 
for flat-filing microslides . . . for filing paraffin 
blocks, for ‘‘frame-spread” transparency filing. 
All are staunchly built of heavy gauge steel, 
strongly welded throughout. All have the same 


basic 19” square dimension, so they ‘stack: 


rigidly to any convenient height. 
Write for the catalog describing these 
uniquely efficient ‘Lab-aid" filing cabinets.. 


. +. because every inch is a filing inch 
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laboratory filing equipment 
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A Report on the Present Functions and 
Operations of the National Bureau 
of Standards 


Their Evaluation in Relation to Present National Needs and Recommendations 
for the Improvement and Strengthening of the Bureau 


Excerpts from a report to the Secretary of Commerce 


N OCTOBER 15, the committee appointed 

to study the functions and operations of the 

National Bureau of Standards submitted its 

report and recommendations to the Secre- 
tary of Commerce. Because of its important implica- 
tions in regard to all seientifie organizations under the 
Federal Government, we print here the main recom- 
mendations, evaluations, and the summary of this re- 
port. The members of the committee were as follows: 
Mervin J. Kelly, Chairman (Bell Telephone Labora- 
tories), appointed by the President of the National 
Academy of Sciences; John C. Green, Executive See- 
retary (Department of Commerce), appointed by the 
Secretary of Commerce at the request of the Com- 
mittee; Lee A. DuBridge (California Institute of 
Technology), nominated by the American Institute of 
Physies; William L. Everitt (University of Illinois), 
nominated by the Institute of Radio Engineers; James 
W. Parker (Detroit Edison Company), nominated by 
the American Society of Mechanical Engineers; Ken- 
neth §. Pitzer (University of California), nominated 
by the American Chemieal Society; J. Barkley Rosser 
(Cornell University), nominated by the Policy Com- 
mittee for Mathematies; Guy Suits (General Electric 
Company), nominated by the American Institute of 
Electrical Engineers; Clyde Williams (Battelle Me- 
morial Institute), nominated by the American Insti- 
tute of Mining and Metallurgical Engineers; and Abel 
Wolman (Johns Hopkins University), nominated by 
the American Society of Civil Engineers. 


FUNCTIONS AND AUTHORITIES 


The functions and activities of the National Bureau 
of Standards are undertaken in conformance with 
legislative provisions. The Organic Act (31 Stat. 
1449), establishing the Bureau on March 3, 1901, was 
extensively amended in 1950 (64 Stat. 371, 5 U.S.C. 
271-286) and now authorizes six broad functions: 
(1) the custody, maintenance and development of 
national standards of measurement and related meas- 
urement problems; (2) the determination of physical 
constants and properties of materials; (3) the testing 
and the development of methods for testing materials, 
mechanisms and structures; (4) cooperative activities 
relating to standard practices incorporated in codes 
and specifications; (5) advisory services to Govern- 
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ment agencies on scientific and technical problems; 
and (6) the development of devices to serve special 
needs of the Government. 

In the carrying out of these functions, the Act also 
provides authority for undertaking “specifie activi- 
ties” that are mainly for the purpose of giving the 
Bureau the necessary capabilities for the discharge 
of its responsibilities under its six broad functions. 
The most significant activities specified are: 


(a) the development of methods of chemical analy- 
sis and synthesis of materials and the investigation of 
the properties of rare substances; 

(b) the study of methods of producing and of meas- 
uring high and low temperatures; and the behavior of 
materials at high and at low temperatures; 

(ce) the investigation of radiation, radioactive sub- 
stances and x-rays, their uses and means of protee- 
tion of persons from their harmful effects; 

(d) the study of the atomic and molecular structure 
of thé chemical elements, with particular reference to 
the characteristics of the spectra emitted, the use of 
spectral observations in determining chemical compo- 
sition of materials and the relation of molecular strue- 
ture to the practical usefulness of materials; 

(e) the broadcasting of radio signals of standard 
frequency ; 

(f) the investigation of the conditions which affect 
the transmission of radio waves from their source to 
a receiver; 

(g) the study of new technical processes and meth- 
ods of fabrication of materials in which the Govern- 
ment has a special interest; also the study of methods 
of measurement and technical processes used in the 
manufacture of optical glass and pottery, brick, tile, 
terra cotta, and other clay products; 

(h) the determination of properties of building 
materials and structural elements and encouragement 
of their standardization and most effective use, includ- 
ing investigation of fire-resisting properties of build- 
ing materials and conditions under which they may 
be most efficiently used and the standardization of 
types of appliances for fire prevention; 

(i) metallurgical research, including study of alloy 
steels and, light metal alloys; investigation of foundry 
practice, casting, rolling and forging; prevention of 
corrosion of metals and alloys; behavior of bearing 
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metals; and development of standards for metals and 
sands; 

(j) the operation of a laboratory of applied mathe- 
matics; 

(k) the prosecution of such research in engineering, 
mathematics and the physical sciences as may be neces- 
sary to obtain basic data pertinent to the functions 
specified herein; and 

(1) the compilation and publication of general sci- 
entific and technical data resulting from the perform- 
ance of the functions specified herein or from other 
sources when such data are of importance to scientific 
or manufacturing interests or to the general public 
and are not available elsewhere, ineluding demonstra- 
tion of the results of the Bureau’s work by exhibits or 
otherwise as may be deemed most effective. 

In our examination of the Bureau, we have taken 
the six authorized broad functions with the related 
specific activities as the charter for the programs of 
the Bureau. 

We believe that the Organic Act of 1901 with the 
amendments of 1950 gives the Bureau adequate au- 
thority for the establishment of programs that should 
fully meet the present national needs; therefore, we 
are making no recommendations for further legisla- 
tion. 

The Bureau has made requests for legislation deal- 
ing with problems of operation such as working capi- 
tal funds. The Committee has not concerned itself in 
sufficient detail with operating procedures to have a 
view on these requests. Its comment on legislation is 
directed only to that which defines the scope of Bureau 
programs. 


IMPORTANCE OF THE BUREAU OF STANDARDS 
TO NATIONAL WELFARE 


The functions authorized for the Bureau of Stand- 
ards are of great importance to national welfare. As 
our society becomes increasingly industrialized, these 
functions assume even greater importance and the 
work of the Bureau in meeting the obligations of its 
assigned functions becomes more highly scientific, 
broader in scope and more complex in organization. 

In a society whose welfare is so dependent on ap- 
plied science and technology as is our own, it is most 
important that the Government carry out those func- 
tions in support of science and technology that are 
uniquely in its province in the most effective manner 
possible and that a sufficiently high level of effort be 
maintained to insure an adequate coverage of the area 
of responsibility, It has placed broad and important 
functions in this area with the Bureau. 

The first four of the six functions of the Bureau 
are wide in scope and of great importance to our 
nation’s industrial health. The remaining two, while 
more restricted in scope, are properly placed with the 
Bureau; for with its organization of experts in science 
and technology and their special technical facilities, it 
is fitting that the Bureau provide advisory service on 
scientific and technical matters to other Government 
agencies and, where uniquely indicated, to develop 
special devices to serve their needs. 
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It is the Committee’s considered judgment that our 
highly industrialized society requires a Bureau of 
Standards that is the finest that can be created. To the 
extent that the Bureau is weak or inadequate, our 
technologie society is handicapping itself. By the very 
nature of its functions the’Bureau’s work must not be 
“reasonably good,” it must be superior. It is not suffi- 
cient to have fairly good standards of measurement; 
fairly good methods of testing materials, mechanisms 
or structures; or reasonably good determination of 
important physical constants. The standards, the 
measurements, the test procedures must be the very 
best, the most accurate, the most reliable that can pos- 
sibly be achieved at any given time, limited only by 
the state of the art at the time. It is thus more than a 
play on words to say that the “standards” by which 
the Bureau is judged must be the very highest and 
best. 

The scope of coverage of the first four broad fune- 
tions must be adequate to meet the needs of our ad- 
vaneing technology. Physical constants, the properties 
of new materials, the development of methods for 
their testing and their early incorporation in codes and 
specifications are vitally important to our highly in- 
dustrialized society. The Bureau’s work on the “new” 
should as a minimum keep step with the pace of appli- 
eations of the “new” by industry. For its full effeetive- 
ness it must not lag. 

It is with these views of the functions of the Bureau 
and of their importance to national welfare that the 
Committee has approached its assigned task of evalua- 
tion. 


PLACE OF THE BUREAU OF STANDARDS IN THE 
GOVERNMENT 


The Committee has received suggestions from a 
variety of sources that the Committee consider the 
place of the Bureau of Standards within the organi- 
zations of Government. It has been suggested that the 
Bureau might better perform its authorized functions 
if transferred elsewhere in the Government from the 
Department of Commerce and specifie suggestions 
have been given as to places more appropriate to its 
functions. The Committee has given thoughtful con- 
sideration to these suggestions. We are convinced that 
in the present framework of Government organiza- 
tions there is no place better suited to the Bureau of 
Standards than in the Department of Commerce. 


EVALUATION AND COMMENTS 


Organization. The Committee’s appraisal is con- 
tained in the section titled Organization of the Bureau. 
The appraisal is generally favorable. The recommen- 
dations for modification at the Associate Director level 
should increase the effectiveness of scientific and tech- 
nical administration and make it possible for the Di- 
rector to give needed added attention to his broader 
administrative and professional responsibilities. 

Personnel. The Bureau of Standards has high stand- 
ing among the scientific and engineering people of our 
country and its superior qualities are recognized in 
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other countries. This results from the high quality of 
the professional staff, their dedication to the Bureau 
and the integrity of their scientific and engineering 
work. 

While this favorable situation now prevails, it is 
deteriorating and unless corrective steps are taken, the 
Bureau will not be adequately staffed with men of high 
professional competence and standing in the years to 
come. Much of the strength described above comes 
from the professional staff recruited before World 
War II. The enlarged opportunities for scientists and 
engineers in our country since that time, the relation 
of supply to demand, the siphoning of junior person- 
nel from the basic programs to the military programs 
and the contraction in basie programs since 1950 have 
all made contribution to the inadequacies in the junior 
professional staff. These are the men that will make 
up the core of the professional staff of tomorrow. 
Time marches on and the staff recruited before 1940 
will through the years disappear from the Bureau. 

The separation of the weaponry programs from the 
Bureau will help this situation. However, unless the 
decrease in support of the basic programs of the 
Bureau that began with the Korean incident and is 
continuing through Fiseal 1954 is reversed and to an 
adequate extent, the Committee views the future pro- 
fessional personnel outlook of the Bureau with grave 
concern. The expansion of the Bureau’s basic program 
is treated in later sections. 

Space and Facilities. The crowding of the labora- 
tories for the basic programs necessitated by the rapid 
expansion of the defense effort was discussed in the 
section on Programs of the Bureau. While the trans- 
fer of weaponry programs to the Department of De- 
fense will not immediately aid in the correction of 
this crowding, the Committee recommends that in the 
plans for the Department of Defense operation of this 
work provision be made for returning to the Bureau 
some of the space now occupied by weapons develop- 
ments so that it can be used in the basie programs area. 

The laboratory facilities for basie programs work 
are inadequate. There have not been funds sufficient 
for replacement of obsolete facilities and the procure- 
ment of new facilities to meet the needs of present- 
day laboratory work in science and technology. The 
contrast in the qualities and amount of facilities for 
military development, which are of high quality, mod- 
ern and generous in amount, with that of facilities in 
many areas of the basic programs is most striking. 
This situation can only be corrected by the provision 
of increased funds for implementing the Burean’s 
basie work. There is urgent need for increased funds 
in the years immediately ahead. The Committee rec- 
ommends that the Director of the Bureau, in coopera- 
tion with the advisory committees that will be later 
proposed, make a critical review of the Bureau’s labo- 
ratory facilities requirements and that funds be re- 
quested promptly on completion of the study to bring 
the Bureau’s technical facilities up to levels of quality 
and quantity that insure effective and efficient labora- 
tory work, 
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Programs: General. The work of the non-ordnance 
divisions of the Bureau is described in some detail in 
Section II. In general, the quality of the work is good 
and the professional staff is competent. Comment here 
will be limited to general topics and to specific areas 
where emphasis is desired. 

The extent of coverage in the basic programs is, 
in general, not adequate to meet present national 
needs, This is due to lack of personnel, space and mod- 
ern technical facilities. During the postwar years, 
1945-1950, encouraging progress was made in build- 
ing the basie program work to a level commensurate 
with national needs. However, the Committee does not 
believe that the work level of 1950 had reached the 
minimum justified by the needs of the nation in science, 
technology and industry for the services rendered by 
the Bureau. The shrinkage in support of basic pro- 
grams that began in 1950, occasioned by the nation’s 
emphasis on building military strength, made it neces- 
sary to decrease the work level by almost 20% as 
measured by man years of effort by 1953 and the funds 
provided for Fiscal 1954 will make necessary a further 
reduction of at least 10%. The Committee recom- 
mends a reversal of this trend and a building back to 
the work level of 1950 at the earliest possible time. 
This could be accomplished with efficiency in a two- 
year interval, if funds were available. 

The Director of the Bureau, his supervisory staff 
and the advisory committees to be referred to later 
should make a realistic and critical study of the mini- 
mum additional support, beyond the 1950 level, needed 
by the Bureau to bring its strength into balance with 
the nation’s needs. The Committee is convinced that a 
level well beyond that of 1950 is required but believes 
the level should be arrived at by a more extended study 
than that of this Committee. 

The Committee recommends that the basic program 
effort be increased to the level of 1950 in two sueces- 
sive increments in Fiseal Years 1955 and 1956; also 
that the Bureau and the proposed advisory commit- 
tees be prepared, in time for consideration in the 1957 
Budget requests, to recommend the amount of further 
expansion in basie programs that is required to meet 
the nation’s needs. 

The ordnance programs, because of their classified 
nature, are not treated in Section II. Since much of 
this work and its personnel will be transferred to the 
Department of Defense, an evaluation is not essential. 
However, as stated in the section concerning the Or- 
ganization of the Bureau, selected members of the 
Committee with consultant aid, have looked at this 
work and have found it in good order. 

Testing and Specifications: The “testing” area of 
the basic programs merits special attention. Quality 
control; calibration; acceptance, qualification, regu- 
latory and referee testing; standard samples and prod- 
uct tests are included in this general classification. The 
funds for this area in Fiseal 1953 amount to some 
$2 600,000: $960,000 coming from direct appropria- 
tions to the Bureau and $1,700,000 in transferred 
funds from other agencies. Approximately $330,000 
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for standard samples and testing for the public was 
received by the Treasury as miscellaneous receipts and 
is not available to the Bureau. 

This area might be considered as one of the impor- 
tant end products in the Bureau’s basic programs. It 
is made up of so large a number of specific items that 
they have not received individual examination by the 
Committee. The Committee is concerned that a larger 
amount of repetitive testing is now done in the Bureau 
than is necessary with the present state of development 
of technology in industry. In addition to adequate test- 
ing of products under Government control that can be 
done by an industry in supplying its products to the 
Government, there are available competent commer- 
cial laboratories whose principal activity is in testing 
and evaluating products. 

The Committee recommends that the repetitive test 
operations of the Bureau be critically examined by 
the Bureau and the proposed advisory committees. 
Some of this work may be eliminated by substituting 
Government supervised acceptance tests in the plants 
of the suppliers or by using commercial laboratories 
where it is appropriate. The Bureau may be handling 
acceptance testing for some agencies that was highly 
proper when initiated but under changing conditions 
the Bureau’s services may no longer be required by 
the agency. In the review, consideration should be 
given to any such situations. 

The personnel and facilities of the test program 
area of the Bureau should be primarily employed in 
the development of specifications and testing and qual- 
ity control procedures. The Bureau should exert a 
leadership for the maintenance of high quality in the 
products of Government purchase with the minimum 
of participation in repetitive tests. 

Evaluation of Commercial Products: The Bureau 
makes evaluation tests on the commercial products of 
industry from time to time at the request of other 
agencies of the Government and has done so, we be- 
lieve, throughout its history. This is a service that the 
Bureau must render. It has a competence for product 
evaluation over a very large area of industrial prod- 
uets. Such competence does not exist to a comparable 
extent anywhere else within Government. This com- 
petence must be made available to other departments. 

While the volume of this work is extremely small 
in relation to the Bureau’s total basic programs, it is 
the area that most frequently brings the Bureau to 
the attention of the general public. The current “Bat- 
tery Additive” evaluation is typical of others that 
have sporadically occurred throughout the Bureau’s 
history where its findings have been challenged and 
wide publie attention directed to them. 

The Committee recommends that policy and proce- 
dures of a non-technical nature, particularly with other 
agencies of Government, for handling commercial 
product tests be reviewed by the Secretary of Com- 
merce and appropriate members of his staff with the 
Director of the Bureau of Standards. The Committee 
recommends that the policy and establishment of the 
non-technical procedures on commercial product tests 
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be the responsibility of the Secretary of Commerce. 
The policy on the technical content of the problem 
should reside with the Director of the Bureau. We 
believe that the area of commercial product tests in- 
volves policies and actions of a non-technical nature 
on which the Director of the Bureau should not be re- 
quired to make the decisions. 

Standard Samples: Since 1905 the Bureau has been 
the source of “Standard Samples” of technical prod- 
ucts of industry, such as alloys, rubber compounds and 
more recently radioactive elements. These samples 
have been analyzed by the most modern methods and 
with greatest possible accuracy. They are mainly used 
for calibration of analytical chemistry procedures by 
industry and others. Frequently they serve as stand- 
ards in refereeing questions between buyer and seller, 

This is a proper function for the Bureau and one 
that within its resources it has performed well. With 
the restricted funds of recent years and the rising cost 
of preparing the standard samples, the Bureau has 
made no progress in increasing the number of kinds 
of samples. It has actually not been able to maintain 
its earlier position. Substantially no development for 
bringing into being new standard samples has been 
possible for some years. Increased funds for main- 
tenance of present standard sample supply and for 
the development of new standard samples are urgently 
needed. There is a charge for the standard samples 
that is small compared to their worth and this money 
goes into the Treasury and is not available for Bureau 
use. 

Radio Propagation: The cooperative relationships 
of Division 14—Central Radio Propagation Labora- 
tory—with other agencies of Government should be 
specially commended. The demands for new assign- 
ments in the radio spectrum for communication and 
broadeast of intelligence purposes have increased 
greatly since the close of the war. The most effective 
use of the radio spectrfim can only be realized with 
full knowledge of the propagation characteristics of 
each of its sectors. An interdepartmental Government 
committee was formed after the war, advisory to the 
Bureau on its propagation studies and the propaga- 
tion research and evaluation programs of Govern- 
ment, so essential to the most effective allocations of 
regions of the spectrum to the various uses, were cen- 
tered in the Bureau. 

The plan is in national interest and its adoption is 
to be commended. The Bureau’s propagation work has 
been excellent. However, we view with concern the 
change with time in composition of this committee. 
Assignments to the committee from the other agencies 
were initially from technical policy levels of the or- 
ganizations of the agencies concerned with the use of 
radio spectrum. These assignments have been increas- 
ingly given to members of those organizations well 
below the policy levels. The Committee believes that 
the radio propagation programs are of such impor- 
tance that the personnel of the advisory committee 
should be drawn from as high a level in the technical 
organizations of the agencies of Government as is com- 
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patible with the other responsibilities of these men. 
There are values in economy and effectiveness in the 
concentration of the propagation research and studies 
in one agency of Government. The Bureau of Stand- 
ards is uniquely indicated as that agency. 

This area of Bureau responsibility has been well 
supported through the 1950-1953 period of decreasing 
support in other basic program areas. This difference 
is most probably due to the large and direct interest of 
the military in radio propagation and to the fact that, 
in general, such work is of direct value to both mili- 
tary and civilian communications. While perhaps not 
so evident, many other areas of the basic programs 
into which the Bureau has not entered because of lack 
of funds also have direct values for the military and 
the civilian economy. 

The Committee is impressed by the effectiveness of 
the propagation work and takes it as an indication 
of the values that may well be expected from other 
areas in which Bureau activities are indicated as re- 
quired, if the Bureau is to meet the obligations of its 
authorized functions, when the Bureau is provided 
with funds necessary to the performance of the work. 

Applied Mathematics: The Bureau’s work in ap- 
plied mathematics should be specially commended. 
While it is limited in scope, it has been most effective 
in its areas of activity. The Bureau was one of the 
early laboratories in digital computer work—theoreti- 
cal and instrumental. Digital computers are of inereas- 
ing importance to the military and to business and 
industry. A laboratory of today, with the science and 
technology scope of the Bureau, must have a competent 
mathematical staff. Such a project as the digital com- 
puter gives body and objectivity to the work of the 
staff. Much of their time, however, should be employed 
in consultation and aid to other programs. 


Apvisory COMMITTEE TO THE DrrRecTOR 


The conversion of new scientific knowledge into in- 
dustrial products is proceeding at an ever-increasing 
tempo. In the formation of the programs of the basic 
area of the Bureau, balanced attention should be given 
to the new areas of science and technology where 
standards activities will be required. To aid the Direc- 
tor in forming the new programs and in the considera- 
tion of balance on programs in being, the Committee 
believes that a more intimate tie with the science and 
technology of the country is desirable. It therefore 
recommends that the Director of the Bureau, with 
cooperation from the eight scientific and technical pro- 
fessional organizations that supplied the members of 
this Committee, form small advisory groups for the 
different scientific and technical areas of the Bureau. 
We believe it desirable for the members of these 
groups to be appointed by the societies as advisors to 
the Director. This Committee will discuss with the 
Director its views concerning the formation of these 
groups. Should he decide to form them, the Committee 
will recommend to the societies that they cooperate 
with the Director in the selection of suitable candidates 
from their memberships. 

In making its recommendation for the advisory 
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committees to the Director, the Committee has given 
consideration to the Visiting Committee of the Bureau 
of Standards that is appointed by the Seeretary of 
Commerce under statutory authorization. It sees no 
conflict between the activities of the Seeretary’s Visit- 
ing Committee and the advisory committees to the 
Director of the Bureau that it is recommending. In 
fact, the detailed knowledge of the Bureau’s programs 
that these advisory groups will acquire in the per- 
formance of their duties can be of use to the Seere- 
tary’s Visiting Committee. 

This Committee recognizes that in its studies it has 
reviewed items that in previous years have received 
attention from the Secretary’s statutory Visiting Com- 
mittee. In the reports of that Committee which have 
come to its attention, it has not found any observa- 
tions or recommendations there that are inconsistent 
with those of this report. 

The Committee is not making a record of its obser- 
vations on specific inadequacies in personnel in super- 
visory and professional positions or of unsatisfactory 
relationships between different members of supervi- 
sion and between supervision and professional staff. 
No large organization is completely free of individuals 
inadequate for their assignment or of frictions between 
members of the organization. In the close contact be- 
tween Bureau personnel and members of the Commit- 
tee and their consultants such inadequacies and frie- 
tions were found. Their amount is not excessive and 
the management of the Bureau is, in general, aware 
of their presence. In many cases constructive action 
for improvement is in progress and in others consid- 
eration is being given of “what to do” to bring about 
improvement. 


CATALOG OF RECOMMENDATIONS 


The recommendations of the Committee for im- 
provement and strengthening of the Bureau have been 
given in previous sections. The more significant ones 
are listed here: 


1. Higher level of activity in the basie programs. 

2. Modernization of facilities and increased space 
for basic programs. 

3. Improvement of organization at the Associate 
Director level. 

4. Transfer of weaponry projects to the Depart- 
ment of Defense. 

5. Continued use of the Bureau by Department of 
Defense and Atomic Energy Commission for non- 
weaponry science and technical aid. 

6. Continued and increased use of the Bureau by 
other agencies of Government in indicated areas of 
science and technology. 

7. Deerease in repetitive test operations at the 
Bureau. 

8. Division of primary responsibility for policy and 
procedure on commercial product tests between the 
Secretary of Commerce and the Director of the Bu- 
reau. 

9. Increased support of standard samples pro- 
gram, 
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10. Advisory groups to the Director selected from 
membership in eight scientific and technical societies. 


SuMMARY 


From the Committee’s extensive study of the Bu- 
reau’s functions, its programs for discharging these 
functions, the facilities of the Bureau and its profes- 
sional personnel, as well as from discussions with 
many scientists and engineers, it has reached some 
general conclusions. The major ones are listed : 


1. The Bureau of Standards is of vital importance 
to national strength. 

2. It is an organization with a splendid record and 
tradition, internationally recognized and respected. 

3. It is, in general, staffed with professional men 
of competence, integrity and loyalty to the Bureau’s 
functions and objectives. 

4. With the increasing range and depth of technol- 
ogy, the need for the services of the Bureau of Stand- 
ards becomes even more important and its functions 
more complex. The accurate determination of physical 
constants, the properties of materials, standards and 
standards practices and testing and evaluation proce- 
dures are all essential our industrial 
society. 

5. Sinee the close of the war the technology of the 
nation has shot rapidly forward. The Bureau's basic 
programs expanded until 1950 but at a rate beneath 
that justified by the needs. Since 1950 the decrease in 


services for 


basic programs must be considered as tragic. The 
ground lost since 1950 should be regained in the next 
two fiscal years and the programs then expanded as 
detailed studies by the Director and his advisory com- 
mittees find necessary. - - 

6. Scientific and technical services to other agencies 
of Government are important responsibilities of the 
Bureau. In general, the Bureau has discharged these 
responsibilities well. 

7. The Department of Defense and the Atomic 
Energy Commission have made broad and significant 
use of the Bureau. Their use of the Bureau in areas 
other than development of weapons is of value to the 
Bureau in its basic programs and should be encour- 
aged. 

8. The volume of weaponry development work has 
become large in comparison with all other activities of 
the Bureau. Its relative size and its effects on the other 
Bureau programs make its transfer from the Bureau 
desirable. 

9. Other agencies of Government do not make as 
large use of the services of the Bureau as might well 
be expected. The Committee believes that an increase 
in the use of the Bureau by other agencies of Govern- 
ment should be encouraged. 

10. If the recommendations of the Committee are 
followed, the Bureau should be in a positon to per- 
form its authorized functions in balance at the mini- 
mum level for the nation’s needs within a four-year 
period. 


Excitatory Factors in Ventricular Tachycardia 
Resulting from Myocardial Ischemia. 
Potassium a Major Excitant'’ 


A. Sidney Harris, Abdo Bisteni, Raymond A. Russell, John C. Brigham, 


and John E 


. Firestone? 


Department of Physiology, Louisiana State University School of Medicine, New Orleans 


ENTRICULAR ECTOPIC ACTIVITY or 
the potentiality of ectopic activity follow- 
ing abrupt high ligation of the anterior de- 
seending artery of the dog occurs in three 
phases related to time elapsed since ocelusion (1, 2). 
The first phase has a duration of about 10 min. During 
this period ectopic activity develops in almost all ani- 
mals and precipitates ventricular fibrillation in 30- 
50% of them. In the animals in which ventricular 
fibrillation does not develop, ectopic activity passes 
through a maximum and declines to reach a level of 


1 This investigation was supported in part by research grant 
H-1109(C1) from the National Heart Institute of the Na- 
tional Institutes of Health, U.S. Public Health Service, and 
in part by a grant from Eli Lilly and Co. 

* Fellow of the Louisiana Heart Association. 
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only an occasional premature beat or ceases completely 
within 20 min or less after occlusion. First phase 
ectopic activity can be prevented by two-stage ocelu- 
sion. 

The second phase in the pattern of ectopic events 
is a period of little or no ectopic activity following the 
first phase, or following a two-stage occlusion bypass 
of the first phase. This period, during which there are 
only occasional ectopic complexes or none, has a dura- 
tion as brief as 4.5 hr in some animals and as long 
as 7 or 8 hr in others, the majority being 5-6 hr. 

The beginning of the third phase is indicated by the 
appearance of ectopic beats or a significant increase 
in their frequency if there were occasional ectopic 
complexes during the second phase. After the onset 
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of the third phase activity, the ectopic frequency in- 
creases rapidly during the next 3 or 4 hr, then more 
slowly. A high-frequency ventricular tachycardia re- 
sults and persists 2-4 days. Myocardial necrosis begins 
about the time of the beginning of the third phase, 
that is, the delayed ventricular tachycardia. 

Experiments that were directed toward discovery 
and identification of excitatory factors that develop in 
myocardial ischemia and infaretion have eliminated, 
rendered improbable, or relegated to a position of 
minor importance, certain hypothetical excitants. They 
have also provided evidence of activity by others. 

Excitation via sympathetic nerve impulses, reflexly 
or otherwise activated, has been shown by sympathec- 
tomy experiments to be of little or no importance ‘to 
the ectopic events that develop in myocardial ischemia 
and infaretion. The delayed ventricular tachycardia 
develops in dogs with upper thoracic sympathectomy 
just as it does in dogs with sympathetic nerves intact, 
and shows little difference in frequency and time 
course (2). 

To test the possibility that histamine, liberated 
from ischemic tissue, might be an excitatory factor in 
these ventricular tachycardias, histamine phosphate 
was injected into coronary arteries of normal dogs 
in doses varying from those that produced very little 
effect upon blood pressure to those that produced a 
profound fall in pressure. No ectopic beats resulted. 
In other dogs with myocardial infarction ventricular 
tachycardia, Pyribenzamine was administered intra- 
venously in inereasing doses to test its effect upon the 
tachycardia. No diminution in ectopic frequency re- 
sulted although Pyribenzamine administration was 
continued until convulsions were produced. Histamine 
has been eliminated, therefore, from the list of hypo- 
thetical ectopic excitation factors. 

The presence of sympathomimetic substances in 
heart muscle has been demonstrated by a number of 
authors (3-7). It appeared possible that such sub- 
stances might be released in ischemia and infarction. 
The administration of sympathetic blockade or sym- 
patholytic drugs, especially Regitine, has exhibited a 
significant degree of ectopic impulse suppressor effect 
in dogs with third phase ventricular tachycardia. The 
degree of ectopic impulse suppressor effect varies 
considerably in different animals, and in the same 
animal on successive days of the tachycardia. These 
effects of Regitine in the dog with ventricular tachy- 
cardia resulting from myocardial infarction can be in- 
terpreted, a priori, as meaning that sympathomimetic 
substances liberated from ischemic myocardium con- 
stitute an excitatory factor of varying significance 
in these animals. If this is true, it appears probable 
from the same experiments that some other excitatory 
factor with more constant and predictable effect also 
exists. Regitine does not fully eliminate ectopic activ- 
ity in any case, even when infused into the occluded 
coronary artery distal to the ligation. It must be re- 
membered too that sympathetic blockade agents have 
other effects than specific antagonism to the action of 
sympathomimetic compounds, and that the ectopic 
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impulse suppression exhibited might occur via some 
other mechanism (8). 

Tissue extracts have been made from infareted and 
noninfareted myocardium from dogs and injected into 
coronary arteries to test for ectopic excitatory effect. 
These extracts produced ectopic beats and periods of 
ventricular tachycardia. In some trials the main ec- 
topic activity resulting from the injection has a long 
latent period, as long as 10-20 min, and ectopic beats 
at low frequency may continue much longer. These 
results indicate clearly that some excitant with proper- 
ties differing from those of epinephrine was present in 
the extract. Potassium was considered a possibility. 

Potassium chloride solutions in varying concentra- 
tions were injected into coronary arteries of dogs with- 
out myocardial ischemia. Ventricular ectopic beats, 
ventricular tachycardia, and ventricular fibrillation 
were produced in different trials; the latency and in- 
tensity of the ectopic events depended upon the 
amount of potassium chloride injected. Analyses of 
some of the myocardial extracts that had produced 
ectopic activity demonstrated potassium concentra- 
tions equal to the potassium concentrations of some 
of the active KCl solutions. The experimental data to 
be presented are concerned with the problem of ex- 
citation by potassium: potassium that is liberated 
from the. ischemie and autolyzing myocardium and 
potassium that is injected into coronary arteries. 


HEART EXTRACTS. 


Fie. 1, 


Ectopic excitatory effects of injections of 
myocardial extracts. Arrows, times of injections; N, ex- 
tract of normal tissue; I, extract of 24-hr infarct tissue; 
ordinates, beats/min; circles, ventricular ectopic rate; 
squares, total heart rate. 


Figure 1 shows some of the results of injections of 
myocardial extracts prepared according to a method 
of von Euler (9). In the experiment illustrated in the 
upper chart, injection of 1 ce of extract from normal 
myocardium (each eubie centimeter prepared from 2 g 
tissue) produced a scattering of ectopic beats lasting 
about 10 min. In the second trial illustrated, 1 ce of 
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Fie. 2. 


Electrocardiograms: effect of injection of KCl, 
2.8 mg/kg into the anterior descending artery. 


| 


Fic. 3. Electrocardiograms: effect of injection of KCl, 
1.15 mg/kg into the anterior descending artery. 


extract from the infarcted region also produced a seat- 
tering of ectopic beats up to about 13 min, when a 
brief period of ventricular tachycardia with a fre- 
quency of 160/min was recorded. In the experiment 
3 ce of extract from normal tissue produced no ectopic 
activity for the first 8 min. After a latency of 8 min, 
ventricular tachycardia with a maximal frequency of 
150/min developed. Ectopic activity with varying 
frequency continued up to the 16th min. The injection 
of 3 ce of infarct extract to this dog produced an im- 
mediate ventricular tachycardia with a frequency of 
180/min, which subsided after 3 or 4 min and then 
reappeared again at the 8th min and continued until 
about 17 min after injection. The immediate ectopic 
effects could have been due to sympathomimetic sub- 
stance but the delayed tachycardia could not. Follow- 
ing some intracoronary injections of heart extracts, 
the ectopic activity continued in the form of occa- 
sional ectopic beats until approximately 40 min after 
injection. The differences in effects shown are random 
variations. No consistent difference was found between 
extracts from normal myocardium and those from 
24-hr infarcts. 

Results of injections of potassium chloride into the 
anterior descending artery are shown (Figs. 2 and 3). 
In Fig. 2, following the control electrocardiogram, KCl, 
2.8 mg/kg in 5 ce of the dog’s own blood was injected. 
This was a large dose. No ectopic activity is seen in 
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the 15-see record, but abnormal complexes are present 
in the 30-see and 1-min segments. The 2-min record 
shows ventricular tachycardia accelerating into ven- 
tricular fibrillation. In Fig. 3, the control record was 
followed by intracoronary.KCl, 1.15 mg/kg in 5 ee 
of blood, a much smaller dose. Little ectopic activity 
is shown until the 19th min when paroxysmal ventricu- 
lar tachycardia with a frequency of 280 supervened. 
After the paroxysm, low frequency ectopic beats were 
recorded until the 35th min. The chart (Fig. 4) shows 
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Fig. 4, Chart: experiment from which Fig. 3 was taken. 
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Fie. 5. Large increase in potassium concentration in 
blood plasma from coronary veins draining ischemic 
muscle and lesser increase in blood from vein in normal 
area during ventricular tachyeardia preceding ventricular 
fibrillation. 


the entire course of ectopic events recorded in the ex- 
periment from which the electrocardiograms in Fig. 3 
were taken. The paroxysm was not sudden in onset 
and offset but showed a crescendo-deerescendo pattern 
lasting about 16 min. 

Evidence of release of potassium in ischemie myo- 
eardium was obtained by determination of potassium 
concentration in plasma of venous blood drawn from 
the coronary veins draining the ischemic area follow- 
ing coronary occlusion. Figure 5 (solid line) shows a 
large increase in potassium content of venous blood 
from the ischemic area following abrupt occlusion of 
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the anterior descending artery. This blood sample was 
taken 7 min after occlusion, while ventricular tachy- 
cardia existed. The concentration rose from the con- 
trol level of 12.75 mg% to 24.5. The ectopic activity 
continued and grew faster, culminating in ventricular 
fibrillation 4 min after the sample was drawn, or 11 
min after occlusion. Determination of potassium in 
venous blood from a veir from the posterior surface 
of the ventricle (dotted line) shows a rise in potas- 
sium concentration about one-half as great as that in 
the vein in contact with the area of ischemia. This in- 
dicates that the venous drainage is mixed and that the 
liberation of potassium in ischemic heart muscle is 
greater than the quantities that are shown by analysis 
of blood from veins from the ischemic area alone, 
although these veins receive the greater concentration 
of excess potassium. 

Figure 6 shows potassium concentrations in plasma 
from the ischemic region in an experiment with long 
duration. A pattern of variations that is characteristic 
of all 6 occlusion experiments of long duration with 
coronary venous plasma determinations is illustrated. 
The potassium concentration rose during the first few 
minutes of occlusion, fell off again, and then began a 
greater rise which reached its maximum on the first 
postocelusion day (22 hr determination). After pass- 
ing through this maximum, the concentration declined 
again. In some experiments the potassium concentra- 
tion has returned to the control level on the second 
or third postoecclusion day. In the experiment shown, 
some elevation remained at the time of the last ob- 
servation, 117 hr after occlusion. In other experiments, 
with determinations at different intervals than those 
in the experiment illustrated, the increase in potas- 
sium has shown a marked acceleration at about 4-5 hr 
after occlusion. The potassium concentrations show an 
encouraging positive correlation with the phases of 
ectopie activity. The first postocelusion day has always 
been the period of fastest ectopie ventricular com- 
plexes and the time when the tachyeardia was most 
diffieult to control with drugs. 

Determination of potassium concentration in tissue, 
from the infarct and from normal myocardium on the 
fifth postoperative day in the dog from which the data 
(Fig. 6) were obtained, showed a loss of four-fifths of 
the potassium from the infarct. 

It appears that sympathomimetic substances in 
necrotizing heart tissue may be an excitatory factor 
of some importance, but this conclusion is supported 
only by experiments with sympathetic blockade drugs. 
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Fic. 6. Changes in potassium concentration in blood 
plasma from coronary veins draining ischemic (infarcted) 
area at selected times during 5 dars of coronary occlusion, 


Therefore, the participation of sympathomimetic sub- 
stance in excitation during ischemia and infarction is 
regarded as probable, but not demonstrated. 

Potassium, liberated in the ischemic muscle, how- 
ever, is the factor upon which definite evidences from 
a variety of experiments converge in an unequivocal 
manner. Potassium injected into a coronary artery of 
a dog with continuing circulation produces ectopic 
activity. Ischemia of ventricular myocardium liber- 
ates potassium in sufficient quantities to significantly 
elevate potassium concentration in coronary venous 
blood from the ischemic area. A positive correlation 
exists between the periods of major elevation of potas- 
sium concentration in these samples and periods of 
most intense ectopic ventricular activity. The potas- 
sium concentration in these samples reapproaches 
coritrol levels at times that correspond approximately 
to the times of disappearance of ectopic activity in 
infarction. Potassium content of infarcted muscle is 
greatly reduced at that time. The evidence for locally 
liberated potassium as an excitatory agent is very 
strong. 
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MERICA has lost one of its most distinguished 
astronomers in the sudden death September 
28, 1953, of Dr. Edwin P. Hubble. After the 
completion of his education at Oxford Uni- 

versity and the University of Chicago and a brief 

term of service as an officer in the U.S. Army during 

World War I, Dr. Hubble joined the staff of the 

Mount Wilson Observatory. in 1919. Within ten years 

after his arrival at this observatory he had revolu- 

tionized the concepts of astronomers as to the size and 
eontent of the universe. 

Before 1920 astronomical measurements of distance 
had been limited to objects in the Milky Way system, 
and the universe was believed to consist essentially of 
this one great system of stars, having a diameter of 
about 100,000 light years. With the aid of the newly 
constructed 100-in. telescope, Hubble was able to re- 
solve a representative group of spiral nebulae into 
stars and to identify some of these stars in terms of 
known stellar types. By comparing the apparent 
brightness of these stars with their previously deter- 
mined absolute brightness he obtained an approximate 
measurement of the distance of the objects in which 
they were found. These distances at once indicated 
that these nebulae have dimensions and total lumi- 
nosities similar to our own Milky Way system. From 
these and further studies by Hubble it became evident 
that the universe consists not of a single stellar system 
such as the Milky Way but of some hundreds of mil- 
lions of such systems extending at least out to the 
extreme range of the largest telescopes, a billion or 
more light years away. 

In succeeding years Hubble and the department 
which he built carried out extensive studies of the dis- 
tances, luminosities, masses, structures, and motions 
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of these stellar systems which he named extragalactic 
nebulae. From spectroscopic observations it was shown 
that the nebulae are receding from us with velocities 
proportional to their distances; this leads to the con- 
cept of an expanding universe. These studies, many of 
which required the full power of the 100-in. telescope, 
emphasized the need of still greater telescopes and 
provided one of the chief reasons for the construction 
of the 200-in. Hale telescope on Palomar Mountain. 
Hubble assisted greatly in the design of this instru- 
ment and made the first observations with it. Since the 
start of the joint operations of the Meunt Wilson and 
Palomar Observatories he served on the Observatory 
Committee and played a major role in planning the 
programs to be carried out by these observatories. 

The very fundamental discoveries made by Dr. 
Hubble brought him many high honors. He was the 
recipient of numerous honorary degrees and other 
awards. He was a member of the National Academy 
of Sciences and the American Philosophieal Society, 
and a foreign member of the Royal Astronomical 
Society, the Vienna Academy, and the French Acad- 
emy of Sciences. For defense work in World War IT 
he received the Medal for Merit. 

Dr. Hubble’s interests extended far beyond his own 
field of cosmology. As a student he had first trained 
for a career in law and had specialized in Roman law 
while a Rhodes scholar. He was admitted to the bar 
in Kentucky and practiced there for a short time be- 
fore taking up his astronomical studies. He always 
retained a great interest in historical subjects and 
especially those related to the history of science. His 
competence and interest in the field of history was 
recognized by his election to the Board of Trustees of 
the Huntington Library. 


News and Notes 


Third International Biometric Conference 


Tue THirp INTERNATIONAL BIOMETRIC CONFERENCE 
convened at the Hotel Grande Bretagne, Bellagio, 
Italy, Sept. 1, 1953, under the sponsorship of the In- 
ternational Biometric Society, an organization of in- 
dividual members which forms a section of the Inter- 
national Union of Biological Sciences. The Conference 
was welcomed to Italy by C. Barigozzi and A. Buzzati- 
Traverso, after which G. Darmois of the University 
of Paris delivered his presidential address on “Dig- 
nités nouvelles de la Statistique dans la Recherche.” 
The morning session continued with a symposium on 
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the First Course in Biometry under the chairmanship 
of W. G. Cochran, with papers by L. Martin, G. Bar- 
bensi, C. I. Bliss, and A. Vessereau, and concluded 
with a business meeting. The afternoon program on 
Mathematical Problems in Genetics was chaired by A. 
Buzzati-Traverso and addressed by Sir Ronald Fisher, 
K. Mather, D. Lowry, and J. L. Lush. 

The morning session on Sept. 2 concerned Methodo- 
logical Problems in Biometry with G. M. Cox in the 
chair and papers by J. W. Hopkins, F. Anscombe, 
W. G. Cochran, M. Keuls, and M. J. R. Healy. Biom- 
etry in Immunology was the subject of the after- 
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noon session with J. Ipsen both serving as chairman 
and giving a paper, the other speakers were R. Prigge, 
L. B. Holt, and 8. Peto. In the evening, exhibits on 
various biometrical subjects were presented by E. 
Morice, E. Olbrich, 8. C. Pearce and G. H. Freeman, 
J. M. Tanner, and J. Dufrenoy and F. M. Goyan. 

On Sept. 3 the morning session considered Biometric 
Methods in Agriculture, With P. V. Sukhatme presid- 
ing and papers given by F. Yates, V. G. Panse, T. N. 
Hoblyn and §S. C. Pearce, and G. Rasch. In the after- 
noon, motor boats took members of the Conference 
and guests for an excursion on Lake Como, ending at 
Villa d’Este in Cernobbio for tea and returning about 
dusk. In the evening the Azienda Autonoma di Sog- 
giorno di Bellagio entertained at a reception and 
dance at the Lido di Bellagio. 

The program on Sept. 4 opened with papers on 
Functional Relations in Experimentation, with H. 
Wold as chairman and D. J. Finney and J. Berkson 
as speakers, and continued with a seeond session on 
Mathematical Problems in Genetics, F. Yates presid- 
ing over papers by A. R. G. Owen and C. A. B. Smith. 
A noon business meeting on the Society journal Bio- 
metrics was chaired by editor G. M. Cox and econ- 
sidered editorial policy and procedure. The afternoon 
was devoted to contributed papers by A. F. Parker- 
Rhodes, D. W. Gooddall, G. Karreman, M. Frechet, 
and G. Teissier, under the chairmanship of M. J. R. 
Healy. That evening the Conference enjoyed a ban- 
quet at the Grand Hotel Villa Serbelloni. 

In the morning of Sept. 5 the program concerned 
Industrial Applications of Biometry, with A. Linder 
presiding, and papers by E. A. G. Knowles, D. R. 
Read, and H. C. Hamaker. The closing business ses- 
sion heard and approved a report by the Committee 
on the Teaching of Biometry presented by its chair- 
man, W. G. Cochran. It then adopted a series of reso- 
lutions, of which several expressed the appreciation 
of the Conference for the arrangements which made 
the oceasion so enjoyable, especially the splendid work 
of Luigi Cavalli-Sforza and his colleagues on the Or- 
ganizing Committee. In another resolution the Con- 
ference noted the great importance of biometric 
method in the design of biological investigations, both 
pure and applied, and in the analysis of their results. 
In view of the social and economic importance of 
research in applied biology, governments and univer- 
sities were urged to establish integrated instruction in 
biometry which would cover both the statistical and 
mathematical aspects of pure and applied biology. 
Following a discussion of tentative plans for an In- 
ternational Biometric Symposium in 1955 and a 
fourth International Biometric Conference in 1958, 
the Conference adjourned. 

Registration showed 125 participants, including 101 
members of the Biometric Society and 12 official dele- 
gates. The United Kingdom was represented by the 
largest national group (27 registrants), followed by 
Italy and the U.S.A. (16 each), Franee (13), the Neth- 
erlands (11), Germany (8), and 18 other countries each 
with 4 or fewer participants. The general proceedings 
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of the Conference will appear in the December issue 
of Biometrics, and many of the papers presented dur- 
ing the meeting will be published in the same journal 
through 1954. 

C. I. 
Cambridge University 
Department of Genetics 
Cambridge, England 


The 28th Session of the International 
Statistical Institute 


THE TWENTY-EIGHTH SESSION of the International 
Statistical Institute was held in Rome, Italy, Sept. 6- 
12, 1953. This section was also the fourth biennial 
postwar meeting of this organization, following the 
meetings that were held in the United States in 1947, 
Switzerland in 1949, and India in 1951. The Institute 
is the world’s leading professional organization in the 
field of statistics. All the important international, na- 
tional, and regional statistical societies are affiliated 
with the International Statistical Institute. 

The agenda of the 28th session of the ISI covered 
the following topies: (1) application of statisties to 
the study of productivity problems in industry; (2) 
regional cooperation in statistics; (3) training in sta- 
tisties; (4) general methodology and mathematical 
statistics; (5) population statisties; (6) agricultural 
statistics; (7) economic statistics; (8) industrial ap- 
plication of statistics; (9) social and cultural sta- 
tisties. 

About 180 scientifie papers covering these fields 
were presented. In addition to delegates from various 
countries, delegates from various international and 
national statistical organizations were present. It is 
believed that this meeting was one of the best at- 
tended since the first session of the ISI, which was 
held in Rome in 1887. Over 400 persons registered for 
the session. 

The meetings were held in the modern FAO Build- 
ing, which has excellent facilities for scientific meet- 
ings that include the use of simultaneous translation 
equipment. The preparation by the Italian Govern- 
ment was of the highest quality. Some outstanding 
events were an address by the Prime Minister of Italy, 
a reception by Luigi Einaudi, President of Italy and 
a member of ISI, and an audience with His Holiness, 
Pope Pius XII who then spoke upon the role of sta- 
tisties in modern society. 

Stuart Rice of the U.S. was elected an honorary 
president of the ISI after having served as president 
for three terms. George Darmois of the University of 
Paris was elected president for the next two-year 
term. The next meeting of the Institute will be held 
in Rio de Janeiro in 1955. 

Americans attending the conference were as fol- 
lows: Stuart A. Rice, Charles A. Bicking, Joseph F. 
Cunningham, Calvert L. Dedrick, W. Edward Dem- 
ing, Grover W. Ensley, W. Duane Evans, Frank R. 
Garfield, William R. Pabst, Jr., Samuel Weiss, F. 
Bernstein, C. I. Bliss, Grant I. Butterbaugh, W. G. 
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Cochran, M. A. Copeland, Gertrude Cox, Besse B. 
Day, Louis I. Dublin, John Durand, Milton Gilbert, 
Margaret Gurney, Robert C. Hamer, Harold Hotel- 
ling and Mrs. Hotelling, Simon Kuznets, William R. 
Leonard, Frank Lorimer, Oskar Morgenstern, Karl 
Pribram and Mrs. Pribram, Charles F. Roos, Hans 
Staehle, P. K. Whelpton, and Robert W. Woodbury. 
SaMvEL WEISS 
American Statistical Association 
Washington, D. C. 


Paul D. Foote and E. A. Eckhardt Retire 


Paul D. Foote, vice president of the Gulf Oil Corpo- 
ration and the Gulf Refining Company and executive 
vice president and director of the Gulf Research & 
Development Company, retired from active executive 
work on Dee. 31. Dr. Foote received the B.A. degree 
from Western Reserve University, the M.A. degree 
from the University of Nebraska, and the Ph.D. de- 
gree in physics from the University of Minnesota. 
From 1911 to 1916 he was associated with the National 
Bureau of Standards. As chief of the Pyrometry See- 
tion, he pioneered in the development of methods for 
temperature measurements and control in engineering 
and industrial processes. In 1916 he became assistant 
manager of the Fisher Scientific Company, where he 
shared in the invention of the F & F optical pyrometer 
and other temperature measuring equipment. He re- 
joined the Bureau of Standards in 1918, and in 1921 
was appointed chief of the Sections on Radium, X-rays, 
and Atomic Structure. His initiation of the standardi- 
zation of x-ray dosage for therapeutic treatment and 
for the protection of x-ray operators and patients led 
to the standard codes of practice in use today. In 1926, 
at the request of Secretary of Commerce Herbert 
Hoover, Dr. Foote undertook a special mission to 
Europe to report on engineering and medical develop- 
ments in x-ray and radioactivity. Most of the radium 
in America at that time was measured and certified 
under Dr. Foote’s direction, and it was he who handled 
a gift of radium to his friend Madame Curie. 

He joined the Gulf organization in 1927 as senior 
fellow of the Gulf Fellowship at the Mellon Institute 
of Industrial Research in Pittsburgh, and during the 
next two years organized a coordinated program of 
research dealing with the production and transporta- 
tion of petroleum. In 1933, the Gulf Research and 
Development Company was established with Dr. Foote 
as its executive vice president and director of research. 
He was elected a vice president of the Gulf Oil Cor- 
poration and the Gulf Refining Company in 1945, 
During both World Wars, he rendered valuable service 
to the United States Government. In World War I he 
engaged in various military technical projects, the 
most important of which was the organization and 
direction of the development of heat-controlled proc- 
esses for the manufacture of high-grade optical glass. 
During World War II he was a consultant to the 
Office of Scientific Research & Development and a 
member of the Exeeutive Committee for Anti-Subma- 
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rine Warfare. Later he became a member of the In- 
dustrial Advisory Group of the Atomic Energy Com- 
mission and at present is a member of the Advisory 
Committee to Army Ordnance. 

Dr. Foote organized and fér many years edited the 
Review of Scientific Instruments and was also editor- 
in-chief of the Journal of the Optical Society of 
America. He is a past president of the American 
Physical Society, past vice president of the Wash- 
ington Academy of Sciences, and past secretary of the 
Optical Society of America. He is coauthor of Origin 
of Spectra and of Pyrometric Practice, and author of 
more than 150 technical articles in the fields of radi- 
ation, atomic structure, capillarity, pyrometry, and 
petroleum technology. In 1951 he was awarded the 
Outstanding Achievement Gold Medal of the Univer- 
sity of Minnesota, and in 1953 the honorary degree 
of Doctor of Science by the Carnegie Institute of 
Technology. 

E. A. Eckhardt, vice president and associate direc- 
tor of research, Gulf Research & Development Com- 
pany, retired from active service on Dec. 31. Dr. Eck- 
hardt was a pioneer in geophysical prospecting for 
petroleum. As early as 1920, in a colloquium at the 
U.S. Geological Survey, he gave a talk on geophysical 
prospecting, probably the first of its kind in America. 
He received his education at the University of Penn- 
sylvania, where he was awarded a B.S. degree in 1908 
and a Ph.D. in 1912, both in the field of physies. From 
1912 to 1913, as Harrison Research Fellow, he studied 
at the University of Gottingen, after which he re- 
turned to the University of Pennsylvania as assistant 
professor of physics, a post he held for four years. 
For the next eight years he was associated with the 
National Bureau of Standards. During this time, he 
proposed, built, and installed the first radio-acoustic 
ranging equipment for the U.S. Coast and Geodetic 
Survey, a system which, although greatly improved 
in detail, remains basically the same today. He also 
developed for the Survey a radio time recorder that 
greatly facilitated gravity measurements; devised 
methods and equipment for the accurate determination 
of the speed of sound in sea water; and contributed 
significantly to the foundamental knowledge of the 
acoustics of rooms, particularly auditoriums. 

In 1928, after several years of effort toward the 
development of new and better geophysical techniques, 
Dr. Eckhardt joined the Research Department of the 
Gulf Production Company, in Pittsburgh, as staff 
geophysicist and later became assistant research di- 
rector. He transferred to the Gulf Research & Devel- 
opment Company as assistant director when that Com- 
pany was organized in 1933. He was elected vice presi- 
dent of Gulf Research in 1941, vice president of the 
Dominion Gulf Company (a Canadian subsidiary) in 
1947, and was named associate director of Gulf Re- 
search in 1952. 

Dr. Eckhardt contributed to the development of 
several significant war devices through military re- 
search at the Bureau of Standards during World War 
I, and for the National Defense Research Committee 
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during World War II. He has for some time been a 
lecturer in petroleum engineering in the Graduate 
Work in Industry Program of the University of Pitts- 
burgh. Most recently he has been engaged in the ap- 
plication of geophysical techniques to prospecting 
from deposits of solid minerals. He is a past president 
and recently an honorary life member of the Society 
of Exploration Geophysicists; and past president of 
the Terrestrial Magnetism and Electricity Section of 
the American Geophysical Union. 

Because of the retirements of Dr. Foote and Dr. 
Eckhardt, Blaine B. Wescott has been appointed direc- 
tor of research of the Gulf Research & Development 
Company, effective Jan. 1, and Leo J. Peters and 
Jerry McAfee have been named associate directors of 
research. Dr. Wescott also has been elected executive 
vice president of Gulf Research and a member of its 
Board of Directors. Dr. Peters and Dr. McAfee have 
been elected vice presidents of that company. All three 
men are veteran employees of the Gulf Companies. 


Science News 


An article in the January issue of Cancer Research 
leads the way to a greater understanding of cell 
growth. Nine new substances have been announced, 
after years of research at the McArdle Memorial 
Laboratory, University of Wisconsin Medical School, 
by a team working under Van R. Potter, professor of 
oncology. The present advances were made by Hanns 
Schmitz, on leave from the Cancer Research Institute 
of Heidelberg University, Germany, and R. B. Hul- 
bert, who is now on leave to study at the Karolinska 
Institute, Stockholm, Sweden. The substances are 
guanosine monophosphate (GMP), guanosine diphos- 
phate (GDP), guanosine triphosphate (GTP), eyti- 
dine monophosphate (CMP), cytidine diphosphate 
(CDP), cytidine triphosphate (CTP), uridine mono- 
phosphate (UMP), uridine diphosphate (UDP), and 
uridine triphosphate (UTP). Discovery of these nine 
building blocks in animal tissues brings to 12 the num- 
ber of materials of this type known to be used by the 
body in growth processes. 


A new synthesis that affords a potentially inexpen- 
sive and plentiful supply of hydrocortisone was re- 
ported at the Sixth Annual Scientifie Conference of 
the American Chemical Society’s North Jersey See- 
tion. The paper, by Eugene P. Oliveto, Corinne 
Gerold, and E. B. Hershberg of the natural products 
research department of the Schering Corporation, 
Bloomfield, describes a unique step in the transforma- 
tion of ox bile into hydrocortisone. 

Formic acid is used in the new process to yield a 
formate of the delicate steroid compound that is ob- 
tained from the ox bile or, more recently, from fermen- 
tation processes. This formate then goes through later 
steps in the synthesis without destruction of the com- 
plicated molecular structure that makes the eompound 
active against disease. 

A result of two years of research, the formate step 
was described as a “protective device for the sensitive 
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hydroxyl group at position 11” in the molecular con- 
figuration. The advantage of the new synthesis is that 
the protective formate can later be removed by a 
chemical reaction that releases the hydrocortisone. 


Clouds as a possible untapped water resource in the 
arid Southwest will be studied intensively in a research 
program operated jointly by the University of Arizona 
and the University of Chicago. Establishment in the 
next few months of an Institute of Atmospheric Physics 
at the University of Arizona at Tueson, initially man- 
ned by University of Chicago scientists, is aimed at 
determining how much the future development of dry 
regions throughout the world can be enhanced by 
efforts to stimulate additional precipitation. The new 
institute will be financed partly by state funds and 
partly from private funds, chiefly those provided by 
the Sloan Foundation and by other sources. A group 
of prominent citizens headed by Lewis W. Douglas, 
native Arizonan and former United States ambassador 
to Great Britain, developed the plans for the Institute 
and promoted its financing. 

A team of scientists working in the field of cloud 
physies under the leadership of Horace R. Byers, 
chairman of the Department of Meteorology at the 
University of Chicago, will organize and carry out the 
research -work. This group has been engaged in re- 
search on clouds and thunderstorms for several years, 
and is making fundamental laboratory studies and field 
measurements in cooperation with the Air Force. Ros- 
coe R. Braham, Jr., associated with Dr. Byers on the 
University of Chieago Cloud Physies Project, will 
have a joint appointment between the two universities 
to direct the Arizona research. He will be assisted by 
othefs from the University of Chicago research group, 
who will receive direct appointments at the University 
of Arizona or joint appointments between the two 
institutions. Dr. Byers will devote part of his time to 
the Arizona activities, and Mr. Douglas, whose interest 
has guided the formation of the institute, will con- 
tinue to serve as administrative consultant. 


The National Science Board of the National Science 
Foundation has passed the following resolution : 

The National Science Foundation is ready to co- 
operate with other agencies of the Federal Govern- 
ment in carrying out the ideas expressed by Presi- 
dent Eisenhower in his address, Atomie Power for 
Peace, given before the General Assembly of the 
United Nations, Dee. 8, 1953. 

A new, strong radio star has been discovered in the 
constellation of Gemini, according to a report by J. E. 
Baldwin and D. W. Dewhirst of Cambridge Univer- 
sity, England, in the Jan. 23 issue of Nature. Such 
stars emit energy in the form of radio waves that are 
picked up on earth by radio telescopes. For this find 
Drs. Baldwin and Dewhirst used a new telescope, 
rigged up as an interferometer. 

The new radio star’s shape and structure is strik- 
ingly similar to a large double-loop system in the 
constellation of Cygnus. Because of this similarity, the 
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investigators suggest a search for radio waves from 
these loops in Cygnus, a summer constellation now 
disappearing from view. Observations were made at a 
wavelength of 3.7 m. 


Scientists in the News 


Hannes Alfvén, professor and director of the Labo- 
ratory of Electronics at the Royal Institute of Tech- 
nology in Stockholm, Sweden, is a visiting professor 
during 1953-54 in the Physics Department and in the 
Institute for Fluid Dynamics and Applied Mathe- 
maties at the University of Maryland. Dr. Alfvén is 
a recognized astrophysicist, known especially as the 
founder of magneto-hydrodynamiecs and as an author- 
ity on sun spots and other problems of cosmic electro- 
dynamics. 


Wendell Holmes Camp, of the University of Penn- 
sylvania faeulty and one of the quinine hunters dur- 
ing World War II, has been named professor of 
botany and head of the department at the University 
of Connecticut, effective Feb. 1. He succeeds Richard 
A. Howard, who will become Arnold Professor and 
director of the Arnold Arboretum at Harvard Uni- 
versity. 


Alvin, E. Cormeny, of Haddonfield, N.J., an in- 
dustrialist, has assumed office as the eighth president 
of the Worcester Polytechnic Institute. 


Announcement has been made of the retirement 
of Leonard Harrison Cretcher as a director of re- 
search at the Mellon Institute of Industrial Research, 
with which he has been prominently connected since 
1922. Dr. Cretcher has distinguished himself as an 
organic chemist, especially by his many original con- 
tributions to the literature and by his fundamental 
participation in the chemotherapy of pneumonia and 
malaria. 

Dr. Cretcher was educated at the University of 
Michigan and Yale University. He served as an in- 
structor at the University of Tennessee in 1913-14, as 
a fellow of the Rockefeller Institute for Medical Re- 
search, 1916-18, and as a research chemist for the Na- 
tional Aniline Chemical Co., 1919-22. He then joined 
Mellon Institute as a senior fellow, in 1926 was ap- 
pointed head of the Institute’s Department of Re- 
search in Organic Chemistry, in 1931 was made an 
assistant director of the Institute, and 20 vears later 
was named a director of research. During World War 
I Dr. Creteher was a captain in the Chemical Warfare 
Service.-He is a member of the Board of Editors of 
the Journal of Organic Chemistry and received the 
Pittsburgh Award of the American Chemical Society 
in 1944, 


At its annual banquet Feb. 19 The Theobald 
Smith Society, New Jersey Branch of the Society of 
American Bacteriologists, will confer the first Selman 
A. Waksman Lectureship Award on Bernard D. Davis 
of the Tuberculosis Research Laboratory, Public 
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Health Service, New York, for his contributions to 
microbiology through his studies on the biochemical 
genetics of microorganisms. The title of Dr. Davis’ lec- 
ture will be, “Mutants as Metabolic Cartographers.” 
The award, to be conferred annually on a scientist 
under 40 for outstanding contribution to microbiol- 
ogy, comprises a lectureship with an honorarium of 
$100.00 and an engraved medal. 


Raymond A. Erickson, formerly chief process engi- 
neer with the Great Lakes Carbon Company, Chicago, 
is the new supervisor of chemical engineering at the 
Armour Research Foundation of the Illinois Institute 
of Technology. 


Louis A. Gottschalk, for three years a research 
psychiatrist for the Clinieal Center of the National 
Institute for Mental Health, Department of Health, 
Education, and Welfare, Washington, D.C., is now 
associate professor of psychiatry at the University of 
Cincinnati College of Medicine. 


Regina Flannery Herzfeld has succeeded the Rev. Dr. 
Cornelius J. Connolly, who retired, as head of the De- 
partment of Anthropology at Catholic University of 
America. Dr, Herzfeld is the first woman to head a 
department in the University’s graduate school of arts 
and sciences. 


At Union University, Jackson, Tenn., Hillard Jones, 
has been made head of the Chemistry Department, 
and Willard L. Henning, an associate professor of 
biology. 


Ross A. McFarland, associate professor of industria} 
hygiene at the Harvard School of Public Health re- 
ceived one of the 1953 Flight Safety Foundation 
awards for his recently published book, Human Fac- 
tors in Air Transportation. Others who received 
awards were M. G, Beard, vice president for engineer- 
ing, American Airlines, for his work on cockpit stand- 
ardization; and J. Irving Pinkel and his associates at 
the National Advisory Committee for Aeronautics’ 
Lewis Flight Propulsion Laboratory in Cleveland, 
Ohio, for their studies of aireraft fire protection. 


Owing to an error in a news release sent to Science, 
W. C. Steere of the Biological Sciences Department 
at Stanford University was reported as having ac- 
cepted an invitation to serve as president of the Eighth 
International Botanical Congress-to be held in Paris 
in July; actually, he will be president of the Bryolog- 
ical Section of the Congress. 


Alfred P. von Auersperg, formerly assistant patholo- 
gist at the Binghamton City Hospital and Kilmer 
Memorial Laboratory, Binghamton, N.Y., has been 
appointed senior pathologist at the Central Islip 
State Hospital, Central Islip, L.I., N.Y. 


Niles Yngve Wessell, professor of psychology at 
Tufts College, has recently been installed as the eighth 
president of the college. 
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G. W. Wharton, formerly of Duke University, is 
now professor and head of the Department of Zoology 
at the University of Maryland. 


Education 


The new Science Hall af Bridgewater College was 
dedicated last June, and the laboratories and class- 
rooms provided have been in use since that time. The 
building, which houses the departments of biology, 
chemistry, physics, mathematics, psychology, and also 
some of the social sciences, was constructed and 
equipped at a cost of $450,000. It is the first unit in 
the college’s ten-year expansion movement. 


The U.S. Atomic Energy Commission has approved 
the allocation of fissionable material as fuel for a 
nuclear reactor to be built by Pennsylvania State Uni- 
versity. The low-power “swimming pool” type reactor 
will be operated for nuclear research and for the 
training of students. It is the second privately owned 
reactor for which the AEC has authorized the use of 
nuclear fuel. The first, built by the Consolidated Uni- 
versity of North Carolina, began operation last 
Sept. 5. The Pennsylvania reactor will be constructed 
and housed on the campus for an estimated $250,000 
to $300,000. The cost of construction and operation 
will be borne by the university, without financial as- 
sistance from the AEC. The reactor will operate at a 
power level of 100 kw. It will be cooled and moderated 
with ordinary water, and will use enriched uranium 
fuel. The fuel elements will be suspended in a pool of 
water sufficiently deep to serve as a shield against the 
radiation produced by the reactor. A similar “swim- 
ming pool” facility, the Bulk Shielding Test Reactor, 
has been in operation at Oak Ridge National Labora- 
tory since 1952. Experience has demonstrated that this 
type of reactor is inexpensive, safe to operate, and 
easy to maintain. 

The reactor project is under the technical direction 
of William M. Breazeale, professor of electrical engi- 
neering. Dr. Breazeale formerly was on the staff of 
the AEC’S Oak Ridge National Labératory, and was 
project engineer for the Bulk Shielding Test Reactor 
at Oak Ridge. The School of Engineering at the uni- 
versity will administer the reactor. project, but the 
reactor also will be utilized for research of interest to 
the School of Mineral Industries, the School of Chem- 
istry, and the School of Agriculture. 


The Polish Academy of Sciences has announced the 
establishment of four research institutes whose chief 
function is to achieve greater coordination of scientific 
work now being conducted on a national seale. The 
new Institute of Basie Technical Problems will carry 
on long-range investigations of special importance to 
the country’s economy, while the Institute of Physics 
will work on solid bodies and in nuclear and theoretical 
physies. The Institute of Geography will lay the 
foundations for a proper distribution of production 
forees; one of its objectives is to map Poland's farm 
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lands to aid in determining the kind of plants and 
livestock best suited to a given region. 

The Institute of the History of Material Culture, in 
addition to planning and coordinating research, will 
devote itself to Polish archaeology, general archaeol- 
ogy, the history of Polish medieval and modern mate- 
rial culture, and ethnography. As part of the nation- 
wide effort to increase agricultural production, the 
Academy will this year also set up institutes of plant 
genetics, plant physiology, and livestock biology. 


During the past year the University of Maryland. 
has completed a million-dollar physics laboratory 
and an extensive physics-mathematies-engineering 
library. A laboratory for moleeular physics, to be 
directed by A. M. J. F. Michels, is now under con- 
struction and will be completed early next year. 

New research programs are being conducted in. 
cosmic rays, microwave physics, and in solid state 
and elementary particle theory; established projects. 
in gaseous electronics, fluid dynamics, and statistical 
mechanies are being continued. Graduate assistant- 
ships in teaching or research are available, paying 
$1200 minimum plus tuition for the academic year. 


Kaven Hall, $600,000 structure at Worcester Poly- 
technic Institute, will house the civil engineering de- 
partment: in the spring. Construction was begun in 
October, 1952. The building will have four classrooms, 
three drafting rooms, a library, lecture hall for 100 
students, four laboratories, offices for faeulty, and 
conference rooms. With its occupancy, all branches 
of engineering will be departmentalized in their own 
buildings on the WPI campus. Moses B. Kaven, to 
whom it is a memorial, was a vice president of United 
Shoe Machinery Co., and a trustee and benefactor of 
the college. 


Grants and Fellowships 


Establishment of an annual award of $1000 for 
“outstanding contribution to nuclear isotopic appli- 
eations in the field of chemistry” has been announced 
by the American Chemical Society, which will ad- 
minister the prize. The award, to be known as the 
ACS Award for Nuclear Applications in Chemistry, 
is sponsored by the Nuclear Instrument & Chemical 
Corporation of Chicago and is open to seientists of 
any age or nationality who apply radioactive forms 
of chemical elements and compounds in chemical 
work, 

Nominations are now being solicited for initial 
presentation in 1955 for this award and also for a 
second new prize to be administered by the Society, 
the Beckman Award in Chemical Instrumentation. 
The Beckman Award, which consists of $1000 and a 
certificate, has been established by Beckman Instru- 
ments, Ine., of South Pasadena, Calif., to “recognize 
and encourage outstanding achievement in the devel- 
opment of new instruments for chemical analysis and 
in the application of analytical instruments for 
chemical process measurement and control.” Candi- 
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dates must be residents of the United States or 
Canada. 

Nominations for both the Nuclear Chemistry and 
Beckman awards must be submitted before June 1 
to R. M. Warren, asst. see. of the American Chemical 
Society, 1155 16th St. NW, Washington 6, D.C. 


Bryn Mawr College has announced that the follow- 
ing fellowships and scholarships are available for the 
year 1954-55 to graduate students in the fields of 
science : 

Resident fellowships, $1700 each, in biology, chem- 
istry, geology, and physics, open to women who have 
completed one year of graduate work. 

Scholarships and fellowships, from $1000 to $1700, 
offered to men and women for work in biochemistry, 
biophysics, chemical physics, geochemistry, geophysics, 
and psychophysics, under the plan for the Coordina- 
tion of the Sciences. 

The Lillia Babbit Hyde Foundation scholarship of 
$1400, offered to a first-year woman for work in 
biology, chemistry, or physics. 

A postdoctoral fellowship in physies or chemistry 
with a maximum stipend of $3200 open to a candidate 
who holds a doctor’s degree, the holder to be known 
as the Helen Schaffer Huff Memorial Research Fellow. 

The College also offers several demonstratorships of 
$1350 each to both men and women. Demonstrators 
give half-time to laboratory teaching in undergraduate 
courses and half-time to graduate study. Information 
regarding the entire fellowship program is available 
from the Graduate Office of the College. Applications 
are due Mar. 1. 


The National Foundation for Infantile Paralysis an- 
nounces a limited number of postdoctoral clinical 
fellowships in physical medicine and rehabilitation 
for candidates who wish to become eligible for certifi- 
cation in that field. Fellowships will cover a period 
of one to three years in training centers that have 
been approved for residencies in physical medicine 
and rehabilitation. Stipends are based on the indi- 
vidual need of each applicant. Appropriations of 
$475,000 in March of Dimes funds have been made 
to cover the cost of the program. Eligibility require- 
ments include United States citizenship, graduation 
from an approved school of medicine, completion of 
at least a one-year internship in an approved hospital, 
and a license to practice medicine in at least one state. 
The age limit is 40. Selection of candidates will be 
made on a competitive basis by a clinical Fellowship 
Committee composed of leaders in the fields of medi- 
cine and professional education. 

In addition to these full-term fellowships, the 
National Foundation has available a number of short- 
term fellowships to physicians who wish to become 
better acquainted with physical medicine and rehabili- 
tation as it relates to their particular specialties. The 
candidate, in addition to meeting the other require- 
ments, must have completed at least one year of 
residency in orthopedics, pediatrics, neurology or 
internal medicine. The period of training will be from 
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three months to one year at a center that emphasizes 
physical medicine in relation to the applicant’s spe- 
cialty. For these fellowships the National Foundation 
has provided a special appropriation of $51,050. 

The National Foundatien also has a limited num- 
ber of fellowships available to psychiatrists who are 
interested in the emotional problems of the physically 
disabled, particularly of the poliomyelitis patient with 
respiratory paralysis. Eligibility requirements in- 
clude two years of graduate training in psychiatry 
acceptable to the American Board of Psychiatry and 
Neurology. Financial benefits are based on individual 
needs. Appointments will be made for one year, sub- 
ject to renewal. The programs of the Fellows should 
be undertaken in a center concerned with rehabilita- 
tion of the physically disabled, which has affiliations 
with an approved Department of Psychiatry. An 
opportunity for working with poliomyelitis patients 
with respiratory difficulties should be available. The 
Department of Psychiatry is to be responsible for 
supervision and training of the Fellows. 

Information concerning qualifications and applica- 
tions for all three types of fellowships may be ob- 
tained from the Division of Professional Education, 
National Foundation for Infantile Paralysis, 120 
Broadway, New York 5. 


The establishment of a three-year $15,000 fellow- 
ship for postdoctorate training in the science of 
nutrition has been announced today by The National 
Vitamin Foundation, 15 E. 58 St., New York 22. The 
fellowship, one of the first of its type in the field 
of nutrition, will be known as the Russell M. Wilder 
Fellowship, in honor of the recently retired Director 
of the National Institute of Arthritis and Metabolic 
Diseases of the National Institutes of Health. The 
fellowship will be given to a candidate holding a doe- 
torate in medicine or one of the biological sciences. 


Meetings and Elections 


The 16 sections of the AAAS have elected the fol- 
lowing members-at-large to serve four-year terms be- 
ginning in January, 1954: A-Mathematies—J. W. 
Tukey, Princeton University; B-Physies—Raymond J. 
Seeger, National Science Foundation; C-Chemistry— 
J. C. Lewis, Western Regional Research Laboratory, 
Albany, California; D-Astronomy—Guillermo Haro, 
Observatorio Astronomico, Mexico; E-Geology and 
Geography—Joe W. Peoples, Wesleyan University; 
F-Zoological Seiences—T. L. Jahn, U.C.L.A.; G-Bo- 
tanical Sciences—R. H. Wetmore, Harvard Univer- 
sity; H-Anthropology—Loren C. Eiseley, University 
of Pennsylvania, and Hallam L. Movius, Jr., Peabody 
Museum, Harvard University (to replace W. W. 
Howells, 1955); I-Psychology—J. C. R. Licklider, 
M. I. T.; K-Social and Economie Sciences—J. J. 
Spengler, Duke University; L-History and Philoso- 
phy of Science—C. West Churchman, Case Institute 
of Technology; M-Engineering—Carl F. Kayan, Co- 
lumbia University; N-Medical Sciences—Jacob Furth, 
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Children’s 
O-Agriculture—K. 8. Quisenberry, U.S.D.A.; Q-Edu- 
cation—George G. Mallinson, Western Michigan Col- 
lege of Education. 


Cancer Research Foundation, Boston; 


The American Association of Physical Anthropolo- 
gists will hold its annual meeting, Mar. 26-28, at the 
Fels Research Institute, Antioch College, Yellow 
Springs, Ohio. For information address J. Lawrence 
Angel, The Jefferson Medical College, 307 S. 11 St., 
Philadelphia 7, Pa. 


The latest progress in jet engine fuels, recent de- 
velopments in synthetic detergents, and chemical ad- 
vances against the diseases of farm animals will be 
reported at the 125th national meeting of the Amer- 
ican Chemical Society, which will be held in Kansas 
City, Mo., Mar. 24 through Apr. 1. Important im- 
provements in silicone paints, current trends in the 
manufacture and use of pesticides, and the status of 
chlorophyll also will be discussed in some of the 697 
papers to be presented. Research achievements in 
petroleum chemistry, the patentability of new uses for 
chemical compounds under recent patent law changes, 
and improved techniques in the teaching of chemistry 
are among the many subjects scheduled for considera- 
tion by 5000 chemists and chemical erigineers, who 
will come from all parts of the country, as well as 
Hawaii and Puerto Rico. 

Leonard V. Sorg of the Standard Oil Company 
(Ind.), Sugar Creek, Mo., is general chairman of the 
meeting. Registration will open Mar. 23 in the Munici- 
pal Auditorium, which will also be the site of most of 
the technical sessions sponsored by 19 scientifie and 
technical divisions of the Society. A highlight of the 
conclave will be a general meeting on Saturday, Mar. 
27, in the Hotel Muehlebach, where nine $1000 
awards will be presented to outstanding chemists and 
chemical engineers and the 1954 Garvan Medal will 
be conferred upon a distinguished woman chemist. 
In addition, 28 members who have served the Society 
for 50 consecutive years will receive certificates. The 
meeting will be in two parts so that some of the So- 
ciety’s Divisions will meet during the first week, from 
Mar. 24 through Mar. 27, and the rest will meet Mar. 
29 through Apr. 1. 


The 19th Cold Spring Harbor Symposium on Quanti- 
tative Biology will be held June 7-14 on the general 
topic, “The Mammalian Fetus—Physiological Aspects 
of Development.” The primary function of the sym- 
posium will be to evaluate the principal morpholog- 
ieal, physiological, and biochemical factors that are 
essential for the immediate well-being and future de- 
velopment of the mammalian embryo. This will in- 
volve a consideration of hereditary-fetal and mater- 
nal-fetal relationships, as well as of the development 
and funetion of the membranes, decidua, and tropho- 
blast of the conceptus. Attention will be focused on 
the homeostatic factors that contribute to normal 
somatic and visceral development of the embryo to 
meet the requirements of living before, during, and 
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just after birth. Twenty-four of the participants will 
come from European countries, including Belgium, 
Finland, France, Great Britain, Ireland, Netherlands, 
Norway, Sweden, and Switzerland. The symposium is 
being sponsored by the Carnegie Corporation of New 
York, the National Science Foundation, and the Asso- 
ciation for the Aid of Crippled Children. For pro- 
gram and information, address the Biological Labora- 
tory, Cold Spring Harbor, N.Y. 


The annual meeting of the Radiation Research So- 
ciety will take place in Cleveland, Ohio, on May 17-19. 
The sessions will be held at the Wade Park Manor 
Hotel and at Western Reserve University. In addi- 
tion to submitted papers, there will be a symposium 
on “The Role of Nuclear Damage in Radiation In- 
duced Cell Injury and Death” and also several invited 
papers in radiation physies and chemistry. Those de- 
siring to report original research in radiation effects, 
or who wish additional information, should communi- 
eate with the secretary of the Society, Dr. A. Edel- 
mann, Brookhaven National Laboratory, Upton, Long 
Island, N.Y. 


Miscellaneous 


The first issue of the new quarterly publication of 
the Association of Southeastern Biologists, the A.S.B. 
Bulletin, will appear in March. Victor A. Greulach, 
professor of botany at the University of North Caro- 
lina, is editor. Present plans do not eall for the in- 
clusion of any research papers, but short papers may 
be added in the future. 


Friends of the late Sir Jack Drummond plan to en- 
dow a Drummond Research Fellowship in nutrition. 
The following committee on this side of the Atlantic 
has joined together to formulate an appeal for con- 
tributions to the memorial: Charles H. Best, R. 
Keith Cannan, Hans T. Clarke, A. 8. Cook, Vincent 
du Vigneaud, E. C. Kendall, C. G. King, Karl E. 
Mason, L. A. Maynard, L. B. Pett, Wm. H. Sebrell, 
Jr., Elmer L. Sevringhaus, M. L. Tainter, and John 
B. Youmans. Cheeks may be made payable to the 
Drummond Memorial Fund and forwarded to Prof. 
L. A. Maynard, Cornell University, Ithaca, N.Y. 


The AAAS has acceded to the requests of a num- 
ber of libraries for preparation of a Microcard edition 
of Science, and the 1953 issues are now available in 
that form. The bother and expense of binding are 
completely eliminated, and the great saving in space 
will be a consideration of critical importance to many 
subseribers. The 1953 Microcard edition consists of 
71 ecards that together measure less than 1 in. in 
height. Thus it may be estimated that the Microcard 
editions of Science for 25 years could be put into the 
same amount of space as that occupied by the bound 
volumes for a single year. 

The cost of the Microcard edition for 1953 has been 
set at $15.00. Single or standing orders may be 
plaeed with the AAAS. 
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Electron Microscopic Study of Spermatozoa 


S. H. Wu and Fred F. McKenzie* 


Department of Animal Husbandry, 
Oregon State College, Corvallis 


The problems of interest in sperm morphology are 
chiefly the head components, the filaments and fibrils 
that constitute the axial fiber, and the “brush effect” 
at the end of the sperm tail. No attempt will be made 
here to review the work of previous investigators (1-— 
15). This report presents electron micrographs that 
may, it is thought, bring about a clearer conception 
of the fibrils near the head-neck junction of ram 
spermatozoa than those previously published, and it 
introduces NaOH as an effective reagent for denuding 
the spermatozoa for morphological investigations. 

The semen specimen was clarified by washing with 

1For the electron microscopy we are indebted to James F. 


Carpenter, Electron Microscopist, Dept. of Physics, Oregon 
State College. 


Technical Papers 


33% alcohol, and centrifuging; it was washed and 
centrifuged again, and then filtered. The spermatozoa 
left on the filter paper were suspended in distilled 
water (1 to 2 million spermatozoa/ml). To reveal the 
fibrils of the spermatozoa, the membranes that sur- 
round the fibrils were removed by adding various 
amounts of NaOH solution to tubes containing the 
sperm suspension and were kept at 5° C for 12 to 
72 hr. At the end of the treatment the NaOH was 
removed by centrifugation and the spermatozoa were 
again suspended in distilled water. They were then 
shadowed with chromium at an angle of 20° to the 
horizontal and observed with an RCA Model EMU-2D 
electron micrescope. 

The results obtained in the electron micrographs 
show that spermatozoa can be denuded by suitable 
concentrations of NaOH. The degree of disintegration 
of the sperm cells can be adjusted by varying the con- 
centration of the reagent and the length of the reae- 
tion time. The electron micrographs provide evidence 
to substantiate the observations of Randall and Fried- 


Fiés. 1-6. 


Ram spermatozoa treated with various concentrations of NaOH for 68 hr at 5° C. 1, in 0.025 N NaOH, 


showing disintegrated membrane and loose fibrils in the neck, midpiece, and tail region (x 1980) ; 2, in 0.025 N NaOH, 
showing partially denuded neck region, fibrils within the surrounding helix are clearly visible (x 16,800) ; 8, in 0.15 NV 
NaOH, showing denuded spermatozoa with 9 fibrils clearly visible up to the neck region; and a group of the fibrils 
near the neck region still remaining in the surrounding helix (x 7800) ; 4, in 0.15 N NaOH, showing further denuded 
spermatozoa with 9 fibrils clearly visible up to the neck region (x 3600) ; 5 and 6, in 0.15 N NaOH, showing denuded 
spermatozoa with 9 fibrils clearly visible (x 3600). 

Fic. 7. Rabbit spermatozoa treated with 0.045 N NaOH for 12 hr at 5° C showing partially denuded sperma- 
tozoa with fibrils visible through the remaining membrane (x 4800). 
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laender in that the axial fibrils of ram spermatozoa 
are continuous from the head through the neck to the 
midpiece. In addition, the micrographs show clearly 
that there are 9 fibrils up to the head-neck junction in 
ram spermatozoa. The axial filaments that constitute 
these fibrils and the microstructure of spermatozoa 
from other species are under investigation. Detailed 
results will be reported later. 
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A Fungistatic Substance Extracted 
from Vitrain 


Norman C. Schenck and J. C. Carter 


Section of Applied Botany and Plant Pathology, 
Illinois State Natural History Survey, Urbana 


In 1951 W. D. Evans (1, 2) reported the presence of 
a bacteriostatic substance in vitrain in English coals. 
He named it vitricin because of its oceurrence in the 
vitrainous parts of coal seams. He demonstrated that 
it inhibited Bacillus subtilis and attributed differences 
in prevalence of pneumoconiosis among mine workers 
to differences in the amount of vitrain coal in different 
mines: the higher the percentage of vitrain coal in a 
mine, the lower the incidence of pneumoconiosis among 
the miners. 

Vitrains from southern and northern Illinois and 
Wyoming coals were examined by a chromatograph 
technic similar to that used by Evans. The coal from 
northern Illinois was No. 2 coal, C rank, from Kan- 
kakee County, that from southern Illinois was No. 6 
coal, B rank, from Franklin County, and that from 
Wyoming was a Hanna Basin coal. The examination 
of these coals revealed that all of them contained 
soluble material fungistatic in nature (Table 1). Sub- 
sequently R. M. Kosanke (3) of the Illinois State Geo- 
logical Survey modified Evans’s extraction technic in 
several ways and extracts obtained by these methods 
were tested for their fungistatic capacities. The method 
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TaBLE. 1. Inhibition of Endoconidiophora fagacearum 
by extracts of vitrains. Measurements represent the maxi- 
mum widths and lengths of the areas of inhibition around 
the extract-treated filter paper strips. 


Clear area 


measurements 
Origin of coal 
Width Length 
(mm ) (mm) 
Illinois Coal—F ranklin County ll 58 
Illinois Coal—Kankakee County 6 20 
Wyoming Coal—Hanna Basin 17 76 


used in obtaining the extract reported on below is 
briefly as follows. Vitrain, after being ground into 
particles of small size, is washed several times with a 
mixture of equal parts of acetone and methanol. The 
liquid resulting from this elution is then poured into 
a Coors porcelain evaporating dish. A sheet of What- 
man No. 1 filter paper 214 x 5% in. is suspended so 
that about ¥% in. of the paper is submerged in the 
liquid. The liquid is absorbed by the filter paper and, 
as the solvents evaporate from the filter paper, a 
chromatograph is produced that has several distinet 
bands of light and dark brown. 

Two such chromatographs developed from Hanna 
Basin vitrain coal of Wyoming were tested against 
eight fungi: Aspergillus niger, A. terreus, Myrothe- 
cium verrucaria, Glomerella cingulata, Colletotrichum 
trifolii, Verticillium albo-atrum, Endoconidiophora 
fagacearum, and Ceratostomella ulmi. A. niger, A. 
terreus, and M. verrucaria are saprophytes. G. cingu- 
lata causes bitter rot of apples; C. trifolii, anthracnose 
of clover. The remaining three are vascular parasites 
of plants; EF. fagacearum and C. ulmi being highly 
virulent pathogens respectively of oak and elm, V. 
albo-atrum a destructive pathogen of various trees, 
shrubs, and herbs. 

To test the potency of the material deposited in 
the chromatograph the following procedure was used. 
Eight milliliters of potato dextrose agar, pH 5.6, 
were poured into a sterile Petri dish. After the agar 
had solidified, the surface was thinly flooded with a 
suspension of spores obtained from young cultures 
grown on test tube slants of potato dextrose agar, 
pH 5.6, at 25° C. A strip 214 in. wide was cut from 
the top of the chromatograph, as it contained none 
of the fungistatic material, and the remainder, 31, in. 
long, was cut vertically into strips 3/16 in. wide. 
After allowing sufficient time for the water of the 
spore suspension to be absorbed by the agar, a strip 
chosen at random was placed on the surface of the 
agar. The Petri dish was then incubated at 25° C and 
observed at intervals. The test for each fungus was 
run in triplicate. 

That the extract in the chromatograph inhibited 
spore germination was shown by the maintenance on 
either side of the chromatograph strip of clear areas 
into which the fungistatie material had diffused in 
sufficient amount to prevent germination of the spores. 
The diagrams, Fig. 1, show the patterns of inhibition 


213 


J 
) 
» 

H, ; 
H, 
N 
ils 
ed 
ed 
1a- 
= 


9.854 


59.3 
8s 


G H 
7 


14.5— 


‘ = 


Diagrams of the average maximum zones of 
inhibition around extract-impregnated filter paper (from 
Wyoming coal—Hanna Basin). A. A. niger in 24 hours; 
B. A. terreus in 24 hours; C. M. verrucaria in 33 hours; 
D. V. albo-atrum in 43 hours; E. G. cingulata in 33 hours; 
F. C. ulmi in 33 hours; G. C. trifolii in 43 hours; H. E. 
fagacearum in 74 hours, 


Fig. 1. 


for the eight fungi. The measurements are the aver- 
ages of the widths and lengths of three replications 
when inhibition was at a maximum. A. niger was in- 
hibited least, EZ. fagacearum most. Inhibition of the 
other fungi lay between these extremes. The greatest 
width of inhibition usually occurred about 27 mm 
above the part of the chromatograph that had been 
submerged. At this point there was a band in the chro- 
matograph which appeared translucent when placed 
in front of a light. 

Because of differences among the test fungi in time 
required for spore germination and in rate of growth 
of hyphae, different lengths of time, for example, 24 
hr for A. niger, 74 hr for E. fagacearum, were re- 
quired for the maximum, or first, area of inhibition to 
become defined. Such differences no doubt influenced 
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the size of the regions of inhibition, as the slower fungi 
would afford opportunity for wider diffusion of the 
fungistatic material. Once established, however, the 
inhibition area usually remained constant for 12 or 
more hours, after which Mvasion from the outer mar- 
gin occurred, A. niger advancing 1 mm, A. terreus 21 
mm, in 54 hr. 

The effect of the extract was fungicidal on EZ. 
fagacearum and C. trifolii, but fungistatic on the other 
six fungi. This difference in effect may have been due, 
also, to the rate of spore germination, as the spores of 
E. fagacearum and C. trifolii required longer periods 
for germination and were therefore exposed longer to 
the extract than were the spores of the other fungi. 
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A Bacteriostatic Substance Extracted from 
the Vitrain Ingredient of Coal* 


Robert M. Kosanke 
Illinois State Geological Survey, Urbana 


A substance obtained from vitrain (bright bands in 
banded coal) can prevent the growth of Bacillus sub- 
tilis, as reported by Evans (1, 2). He termed this sub- 
stance vitricin. To extract the substance, Evans covered 
finely ground vitrain with methanol. Strips of What- 
man No. 1 filter paper were suspended about %% in. 
into the mixture of methanol and coal, and the active 
material, vitricin, was carried along with the solvent 
in this modified ascending paper chromatograph 
method. 

A bacteriostatic substance has been extracted from 
American coals using the method proposed by Evans 
and by other methods and with other solvents. This 
substance has been extracted (see Figs. 1, 2) from lig- 
nite, subbituminous coal, and high volatile bituminous 
coal of C, B, and A rank (classification of coal ac- 
cording to the degree of metamorphism from lignite 
to anthracite). The bacteriostatic action of extracts 
from high volatile A rank coal is slight, and entirely 
absent from one sample of the Buck Mountain anthra- 
cite. It would seem, therefore, that either the substance 
is absent or it cannot be extracted from higher rank 
coal, at least with present methods. 

A substance extracted from a Pleistocene wood and 


two modern woods prevents the growth of B. subtilis. | 
Whether this substance is the same as that obtained 


from coal is not known. 

Initially, Evans’ method was employed for the ex- 
traction of the substance from vitrain of Illinois Her- 
rin (No. 6) coal. A bacteriostatic substance was ad- 
sorbed on paper strips, as shown in Fig. 1D. The 


1 Published with permission of the Chief, Illinois State 
Geological Survey, Urbana. 
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Fie. 1. 
method. Methanol was used as the solvent. The filter strips are arranged according to the rank of the coal from which 
the vitrain was obtained. 


uppermost lines were light brown and extended for 7 
mm. Below this region was a tan zone and a darker 
brown zone; at the bottom of the strip were deposited 
fine particles of coal. These filter strips were cut into 
segments 3/16 in. wide and placed on the surface of 
nutrient agar (pH 7.3) previously inoculated with B. 
subtilis and incubated at 25° C.* Tests were conducted 
in triplicate plates. A clear area or zone of inhibition 
occurred in all three Petri dishes and was measured at 


* The author wishes to express his appreciation to Norman 
C. Schenck and J. C. Carter of the Illinois State Natural His- 
tory Survey for determination of the potency of the bac- 
teriostatic substance obtained from vitrain. 
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Strips of filter paper 2% in. wide containing substance extracted from vitrain by the simple evaporation 


24 hr. The maximum clear area of the first tests was 
4.5 mm wide and 60 mm in length. In some later ex- 
periments, measurements of the zone of inhibition 
were also made at 48 and 72 hr. In many of these the 
zone of inhibition was about 1 mm narrower and 1-2 
mm shorter after 72 hr. 

Besides methanol some other solvents were tested : 
acetone, absolute ethanol, benzol, pyridine, amyl alco- 
hol, butyl acetate, and ether. With all these solvents, 
the filter paper adsorbed a coloration. Acetone extracts 
gave results comparable with those of methanol, abso- 
lute ethanol somewhat less, and amyl aleohol only a 
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Fic. 2. » Average width of inhibition on either side of 
a 3/16-in. strip of filter paper containing a-bacteriostatic 
‘substance extracted by methanol from vitrain. The simple 
evaporation method was used and B. subtilis was the test 
organism. Measurements were taken after 24 hr. The num- 
bers to the left represcnt millimeters, the letters denote 
the rank of the coal. L, lignite; SB, subbituminous; C, B, 
and A, high volatile bituminous coals of C, B, and A 
rank; and AN, anthracite. Subbituminous and high vola- 
tile B rank vitrain samples (diagonal lines) were tested 
most frequently. 


trace of a zone of inhibition. The other solvents did 
not extract a bacteriostatie substance. 

Filter strips with prominent dark brown-red zones 
were obtained while experimenting with different 
methods of extracting the bacteriostatic substance. 


3. 


The dark brown-red zones did not give a correspond- 
ing increase in the size of inhibition, suggesting that 
the bacteriostatic substance is contained in the colored 
portion of the filter strip, but perhaps is not the 
colored substance. 

The most satisfactory equipment to extract the bac- 
teriostatic substance consisted of a pyrex glass sample 
container with a capillary tube at one end of the con- 
tainer. This sample container was attached to a 1000-ce 
vacuum flask by means of a cork. Air was allowed to 
enter the vacuum flask through a 4-mm glass tube in- 
serted in the cork of the flask. Glass wool was placed 
in the container between the sample and the capillary 
tube to sereen out vitrain particles. 

A finely ground sample of vitrain weighing 41.5 g 
was placed in the container and covered with a solvent 
(acetone or half acetone and half methanol) which was 
drained through the sample with the aid of a vacuum. 
The solvent containing the extracted substance was 
rerun severa! times and fresh solvent added each time 
to replace that which had evaporated. When the sol- 
vent became dark brown, it was poured into an evapo- 
rating dish with the suspended filter strip and allowed 
to evaporate. 

These latter extracts prevented the growth of B. 
subtilis only slightly better than extracts obtained by 
Evans’ method. They were, however, vastly better for 
fungi which have been tested by Schenck and Carter 
(3). Filter strips obtained by this vacuum method 
(Fig. 3) have a dark brown to red zone which is trans- 
lucent when the strip is viewed in a strong light, and 


Left, a strip of filter paper containing a bacteriostatic substance from vitrain from a coal of subbitumi- 
nous rank by the vacuum method of extraction with acetone, and right, a portion of this same filter paper in a Petri 
dish containing a culture of B. subtilis in nutrient agar. Symbols are: ULI, upper limit of inhibition; ULBS, upper 
limit of extracted bacteriostatic substance; MI, maximum zone of inhibition; and LLI, lower limit of inhibition. The 
maximum zone of inhibition was 6.5 mm in width and 79 mm in length. The zone of inhibition appears black, and 
the active culture gray. The dark band to the left was 15 to 20 mm wide and was translucent when viewed in a strong 
light. 
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fewer upper lines of deposition (compare Fig. 3 and 
Fig. 1B). The maximum inhibition for B. subtilis 
occurs in the region of the translucent zone. 

To concentrate the bacteriostatic substance still 
further, the extract was placed in a beaker so that 
the evaporation area was less and the evaporation 
slower than in a dish. This method of evaporation pro- 
duced a longer zone of translucency on the filter strips 
and inereased the zone of inhibition. 

When the solvent and extracted substance were 
evaporated to about 20 ec, a milky-tan precipitate 
and a dark brown-red substance were produced. 
Evaporation filter strips of each showed that the 
milky-tan substance contributed to the upper lines of 
the previous strips, whereas the dark brown-red sub- 
stance formed the translucent zones. Both of these 
strips proved to contain a bacteriostatic substance. 
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The Growth Regulating Properties of 
Some {-Naphthylalanines* * 


Charles L. Hamner, Theodore L. Rebstock, 
and Harold M. Sell 


Departments of Horticulture and Agricultural Chemistry, 
Michigan State College, East Lansing 


The growth regulating activity of dl-a-alanine and 
B-indolylalanine (7) and 6-alanine (2) has been re- 
ported. Since tryptophane (B-indolylalanine) is a pre- 
cursor to 3-indoleacetic acid in plants (3), it was of 
interest to study the effect of substituting naphthyl 
radicals for the indolyl group in tryptophane. Several 
naphthyl derivatives of alanine were studied and 
found to have unusual growth regulating properties. 

The relative activity of the 6-naphthylalanines as 
possible growth regulators was determined by em- 
ploying a biological test. Alamercery (4) has demon- 
strated that cucumber seeds during germination are 
very sensitive to 3-indoleacetic acid, the inhibition of 
root growth being proportional to the concentration 
of 3-indoleacetic acid used. Accordingly, cucumber 
seeds of the variety Marketer were germinated on 
filter paper in Petri dishes. The seeds were first grown 
on filter paper impregnated with 0.05 M KH,PO, 
buffer solutions for 24 hr and then treated with the 
desired chemicals to a concentration of 100 ppm. Ten 
seeds were placed in each dish and each treatment 
was replicated three times. The temperature of the 
containers was kept at 25° C and observations were 
made at the end of 120 hr for growth and abnormal 


1 Journal Article No. 1545 from the Michigan Agricultural 
Experiment Station, East Lansing. 

2The #-naphthylalanines were supplied through the cour- 
tesy of Dr. Chester Stock of the Sloan-Kettering Foundation. 

* Supported by the Horace H. Rackham Research Endow- 
ment of Michigan State College. 
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development. The length of the main root of the seed- 
ling was used as an index of plant response (Table 1). 


TABLE 1. The effect of various §-naphthyiaianines 
upon the root growth and the respiratory quotient of 
germinating cucumber seeds. 


Root pl 
length O0,/100 CO,/100 
Compound* inmm mg mg RQ 


after oftis- of tis- 
5 days sue/hr? sue/hr?* 


Control 83.0 36.4 31.0 0.852 
1-Naphthaleneacetic acid 2.0 26.4 33.7 1.278 
p-1-Naphthylalanine 9.0 44.1 417 0.945 
Glyeyl-B-1-naphthyla- 

lanine 14.0 39.6 37.4 0.945 


f-3-Thianaphthylalanine 15.0 49.6 50.4 1.013 
Carbobenzoxyglycyl-f-1- 


naphthylalanine 44.0 34.7 29.5 0.850 
Carbobenzoxyglycyl-f-2- 

naphthylalanine 42.0 40.5 33.6 0.830 
lalanine 3.0 39.7 33.5 0.844 


* Concentration of chemicals was 100 ppm. 
+ Determinations made after 48 br of treatment. 


The 6-naphthylalanines produced abnormal modifi- 
cation of root growth, besides causing inhibition of 
growth of the main root. In many instances root 
growth was characterized by the production of a 


Fic. 1. Modification of root growth in cucumber seed- 
lings induced by various naphthyl-f-alanines. 
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prodigious amount of root hairs. Beta-1-naphthylala- 
nine, glycyl-b-1-naphthylalanine, 6-3-thianaphthylala- 
nine, and $-2-naphthylalanine produced the greatest 
inhibition of root growth of the naphthylalanines 
tested. 

The respiratory quotient (RQ) was obtained by 
standard procedures (5). These studies show that the 
RQ of germinating cucumber seeds was increased by 
the naphthylalanines previously mentioned (Table 1), 
with the exception of B-2-naphthylalanine. The RQ of 
the 6-1-naphthylalanine, glycyl-}-1-naphthylalanines, 
and 6-3-thianaphthylalanine treated seed can be cor- 
related to the growth pattern observed in the roots. 
These compounds produced an effect similar to that 
observed with 1-naphthaleneacetic acid. The RQ of the 
seeds treated with the carbobenzoxyglycyl-b-naphthyl- 
alanines and f-naphthylalanine was approximately 
the same as the control whereas the growth behavior 
was much less than that of the nontreated seeds. 

A possible explanation for these results is that the 
B-2-naphthylalanines may be converted into naphthyl- 
eneacetic acid by a mechanism similar to the conver- 
sion of tryptophane to indoleacetic acid in plants. 
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The Role of Lactones in Flavor 
Deterioration of Milk Fat? ? 


Stuart Patton, Philip G. Keeney, 
and Carl T. Herald? 


The Pennsylvania Agricultural Experiment Station, 
State College 


At an early stage in the storage deterioration of 
anhydrous milk fat a coconut-like flavor defect is evi- 
dent (1, 2). This defect is manifest prior to typical 
oxidized fat flavors. Keeney and Doan (1) have sug- 
gested that lactones formed during deterioration of 
the fat are responsible for the off-flavor. This lipid- 
associated flavor defect is considered to be a principal 
factor limiting the acceptability of dry whole milk for 
beverage purposes (2). 


1 Authorized for publication 28 Nov., 1953, as paper No. 
1845 in the Journal Series of the Pennsylvania Agricultural 
Experiment Station. 

2 Research undertaken in cooperation with the Quarter- 
master Food and Container Institute for the Armed Forces 
and assigned No. 457 in the series of papers approved for 
publication. The views or conclusions contained in the report 
are those of the authors and are not to be construed as re- 
flecting the views or endorsements of the Department of 
Defense. 

* We are indebted to Firmenich, Inc., and Fritzsche Bros., 
Inc., for supplying the lactones employed in this investigation. 
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Evidence from this laboratory has indicated that 
the flavor and odor properties of 5 decalactone appear 
to be identical with those of the compound responsible 
for the coconut-like off-flavor of milk fat. A logical 
origin of this lactone is A*decenoic acid, a component 
of milk fat glycerides. This acid and A® dodecanoic 
and A® tetradecenoic acids oceur in milk fat but ap- 
parently are absent in most other fats (3-5). Of a 
number of fats studied, including milk fat, lard, coco- 
nut, cottonseed, and soybean and peanut oils, only 
milk fat developed the off-flavor in question. A com- 
parison of flavor deterioration in milk fat containing 
phospholipids and in that washed free of phospho- 
lipids showed development of the off-flavor in both 
media with equal facility. Extensive study also elimi- 
nated vitamin A, carotene, and other constituents of 
the unsaponifiable matter as possible origins of the 
flavor defect. Experiments involving low-temperature 
crystallization and hydraulic expression of milk fat 
demonstrated that the flavor defeet develops most 
readily in the low-melting fraction. Hydrogenation of 
milk fat from an iodine value of 32 to a value of 12 
completely prevented development of the off-flavor. 
These results are considered good evidence that the 
off-flavor originates from the unsaturated glycerides 
of milk fat. Observations on flavor deterioration of 
the methyl esters of oleic, linoleic, and linolenic acids 
dissolved in mineral oil revealed that these compounds 
yield only oily, tallowy types of off-flavors. However, 
storage deterioration of A'® undecenoic acid resulted 
in the production of an aroma reminiscent of the milk 
fat off-flavor. Griin and Wirth (4) have reported that 
A® decenoie acid slowly decomposes on standing and 
develops the odor of decalactone. This observation was 
confirmed, A® decenoic acid was prepared from milk 
fat according to the bromination-debromination 
method of Bosworth and Brown (3). The acid on 
standing several months gave rise to the odor of 5 de- 
calactone. In addition, it was noted that odor of the 
lactone could be developed in 48 hr by treating the 
decenoic acid with 70 percent sulfuric acid as shown 
by Griin and Wirth (4). Study of various fatty acid 
fractions from milk fat indicated that the C,, fraction 
is the only one that will develop the typical coconut- 
like aroma of dry whole milk either autocatalytically 
or in the presence of sulfuric acid. 

Additional evidence that A® decenoic acid may be 
involved in the flavor defect was obtained from infra- 
red studies of milk fat recovered from dry whole milk 
immediately after manufacture and after one month 
of storage. Among the significant spectral changes in 
storage was a loss in absorption in the vicinity of 3.2 nu. 
This change can be assigned logically to a loss of the 
vinyl group in A® decenoie acid (6). 

In order for the lactones of decanoic acid to be of 
significance from a flavor standpoint, they should be 
detectable at relatively low concentrations. Results 
using four taste observers showed that the y and 6 
decalactones are roughly equivalent in flavor potency 
and can be detected at a concentration of 1 to 2 ppm 
in milk. The y lactones of decanoie and dodecanoic 
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acids impart fruity flavors to milk which also are sug- 
gestive of deteriorated milk fat. 

Prevention of the coconut-like off-flavor in both an- 
hydrous milk fat and dry whole milk has been investi- 
gated at this laboratory. Antioxygenic measures such 
as vacuum or inert gas packing and the addition of 
various antioxidants have proven ineffectual in pre- 
venting this off-flavor. The only satisfactory preven- 
tive noted thus far is low temperature storage (0° C 
or lower) of the product. Products stored in this man- 
ner for several months rapidly develop the off-flavor 
when they are warmed and held at 100° C for a few 
hours. 

These results are of a preliminary nature and the 
problem is currently under intensive investigation. 
Most approaches to problems involving fat deteriora- 


tion have embraced oxidative mechanisms as a basis. 
The present findings do not rule out the possibility 
that minute quantities of oxygen are required in pro- 
duction of the coconut-like off-flavor of milk fat. 
However, they also suggest a nonoxidative rearrange- 
ment of unsaturated fatty acids to lactones as the 
mechanism of this flavor deterioration. 
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Uptake of Radiozinc by Normal and 
Diabetic Rat Pancreas 


INCREASING interest is being directed upon the pos- 
sible importance of zine in tissue metabolism and upon 
a role it may play in the etiology of diabetes. Scott 
and Fisher (7) found upon autopsy a difference 
amounting to one-half in the zine content of diabetic 
pancreas as compared to the normal. This finding is 
in some conflict with that of Eisenbrand and his group 
who reported, on a fat-free basis, differences of some 
17 percent (2) and later (3) reported no statistically 
significant difference. A Japanese group directed by 
K. Okamoto has for some time put forward the view 
that zine is rather directly concerned in the produc- 
tion and course of diabetes. Recent papers (4, 5) dis- 
euss their findings based upon histochemical grounds. 
Considerable evidence is presented in support of their 
view that diabetes is reflected in a deranged appor- 
tionment of available zine in the animal body. In their 
view, agents such as alloxan, oxine, and dithizone are 
diabetogenic because of their “specifie affinity” for zine. 


Root and Chen (6) report that 8-hydroxyquinoline 
possessed diabetogenic activity but discuss this action 
on grounds other than zine metabolism. That zine is 
present in relatively large quantities in normal pan- 
creatic tissue has been confirmed, employing radiozine, 
by Chaikoff and co-workers (7, 8) and by Heath and 
Liquier-Milward (9). 

We felt it would be interesting to scrutinize the dis- 
tribution of radiozine in a series of normal and al- 
loxan-induced diabetic rats. Blood sugar levels were 
employed to follow the course of diabetes. Accord- 
ingly, 2.0 ml of an isotonic saline solution of Zn 
chloride were injected intraperitoneally into each of 4 
alloxan-induced diabetic rats. Twenty-four hr elapsed 
before the animals were sacrificed. Tissues were re- 
moved, ashed, and assayed for radioactivity, employ- 
ing conventional radiochemical procedures. A wide 
variety of tissues were retained for counting and some 
whose behavior appears interesting are reported in 
Table 1. There appears to be considerably less Zn*® 
concentrated in the diabetic pancreas as compared 
with the normal. This finding would seem to offer sup- 


TABLE 1. Distribution of Zn®, percentage of administered dose found after 24 hr in various tissues. 


Normal rat % 


Diabetic rat % 


Tissue Av. - Av 
1 3 3 1 2 3 4 
Pancreas 2.3 2.6 2.8 2.6 0.2 0.3 0.4 0.1 0.3 
Liver 22» 13.5 18.1 17.9 18.3 12.5 16.5 14.3 15.4 
Stomach 64° 5.1 5.6 5.7 4.7 3.4 2.0 5.7 4.0 
Gastrointestinal tract 
upper _— 4.5 _ 4.5 3.6 6.2 5.8 7.9 5.9 
middle 3.5 3.8 5.7 4.3 4.3 7.4 5.4 3.4 5.1 
lower 3.6 4.0 7.1 4.9 5.3 5.7 5.6 — 5.6 
Kidney 2.0 2.0 0.8 1.6 2.6 4.5 3.9 3.7 3.7 
Brain 0.2 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1 
Heart 0.3 0.4 0.4 0.4 0.4 0.3 0.4 0.4 0.4 
Spleen _ 0.3 1.1 0.5 0.3 0.3 0.2 0.2 0.3 
Lung 0.7 0.8 0.7 0.7 0.9 0.8 0.6 0.8 0.8 
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port for the view that, at least for the ease of alloxan, 
zine metabolism is disturbed, and the present findings 
may be compared with those of the Japanese group 
(4). Differences of opinion have been recorded as to 
the actual location of zine in pancreatic tissue. Fairly 
heavy ingestion of zine is said to lead to deposition in 
the acinar portion (10), while other work implicates 
the islet tissue (5). In the present study the possibility 
presents itself that diabetic rat kidney takes up more 
radiozine than normal kidney. Comment upon this phe- 
nomenon must be withheld at the present time. 
J. R. Lowry 
R. R. Batpwin 
R. V. HarrincTon 
Central Laboratories, General Foods Corporation 
Hoboken, New Jersey 
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Callus and Shoot Formation from 
Tomato Roots in Vitro 


Ir is known that shoots will arise from some plant 
callus tissues under certain cultural conditions; the 
development of plantlets from Nicotiana callus (1-4) 
and carrot callus (4,5) has been deseribed. White (6) 
reported that shoots arise from callus formed on iso- 
lated dandelion roots in culture. Since 1934, when 
White (7) first was able to subeulture tomato roots 
for indefinite lengths of time, various workers have 
investigated root cultures of numerous strains of to- 
mato. Through repeated subculturing, some of these 
lines have been maintained for a number of years. 
However, there has been no case reported of plants 
developing from such tomato roots. This paper reports 
the formation of callus and, subsequently, shoots from 
roots of a clone of Lycopersicon peruvianum (L.) 
Mill.’ Root cultures in White’s medium (6) were kept 
in the dark. Calluses and shoots were first noted on 
roots 15 days after subculturing. Most of the roots 
had a callus on the proximal end, and there were 
shoots visible on two of these calluses. In cultures 
originating from a segment of a root, rather than a 
root tip, there was a callus at one or both cut ends. 
Callus and shoot formation did not oceur in another 

1The seed, harvested in 1950 from Line 2245, from which 


this root clone was obtained was furnished by the Ohio Agri- 
cultural Experiment Station, Wooster. 
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clone derived at the same time from the same seed 
sample and kept under the same conditions as the 
eallus-forming clone. In later subcultures of the cal- 
lus-producing clone, callus formation occurred on most 
of the roots, and shoot formation was frequent. 
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Some of the calluses with shoots were transferred to 
a modified Gautheret’s medium containing 1% agar 
and 10 mg cysteine /liter, and the cultures were then 
kept under artificial light. On this medium, callus 
growth continued slowly but the shoots did not de- 
velop. When transferred to an identical medium, with 
addition of 40 mg adenine/liter, the shoots grew 
vigorously. One week after being transferred to this 
medium, the shoots had enlarged and become green 
(Fig. 1). During the next 2 wk, the plantlets increased 
in size and root systems developed (Fig. 2). The shoots 
were allowed to develop in the culture tubes until 5 or 
6 leaves had expanded. One such plantlet, after being 
transferred first to vermiculite in a pot and later to 
soil, subsequently developed into a flowering plant 
(Fig. 3), which has been propagated vegetatively. No 
fruits have set. 
JOANNE PARKER NORTON 
G. Bott 
The Plant Research Institute 
The University of Texas and Clayton 
Foundation for Research 
Austin, Texas 
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Interaction of Chromate with 
Nucleic Acids in Tissues 


In the course of work on a simple separation of 
basic proteins, in particular of histones in nucleopro- 
teins, the effect of a number of anions on nucleopro- 
teins was investigated. After treatment with solutions 
containing the chromate-bichromate system of ions, 
determinations of nucleic acids in hot trichloracetice 
acid extracts of tissues accordmg to Schneider’s 
method (7) were found to give much lower values 
than in extracts of tissues which were not treated with 
chromate. Analyses of the tissues after contact with 
either chromic acid or Zenker’s solution and after 
extraction of lipids shows that the total P retained 
in the residue is much larger than in the residue after 
contact with trichloracetic acid. The increase in total P 
in the tissue was found to be the same order of magni- 
tude as the decrease of nucleic acid phosphorus in the 
extracts. This seems to indicate that the low nucleic 
acid values in the extracts of chromate treated homog- 
enates were actually due to the decreased extractibil- 
ity of nucleic acids or of reaction products of nucleic 
acids with chromate. It seems unlikely, that the reten- 
tion of nucleic acids is due to the formation of a sim- 


2 Work carried out with the aid of the American Cancer 
Society. 


ple, salt-like compound, e.g., between the weakly 
positively charged groups of the nucleic acids and 
the chromate anion, since the yellow color imparted by 
the chromate ion is completely removed before the ex- 
traction with hot trichloracetic acid. Also, the effect 
of chromate seems to be specific in so far as treatment 
of the tissues with other acids such as trichloracetic 
acid, metaphosphorie acid, sulfosalicylie acid, picriec 
acid, or Bouin’s solution does not decrease the ex- 
tractibility of the nucleic acids. It seems more prob- 
able that a small portion of chromate is reduced as is 
evidenced by the greenish color of the residue and in 
this state it forms complexes with nucleic acids or 
nucleoproteins which are more resistant to the decom- 
position of trichloracetie acid. 

Hersz HERRMANN 

Lovise B. Speck 

Division of Chemical Embryology, 
Department of Pediatrics 
University of Colorado Medical School 
Denver, Colorado 
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Listings of Unpublished Articles 


BIBLIOGRAPHICAL lists submitted by applicants for 
research grants, fellowships, positions, or in other 
situations often contain references to articles not yet 
published. Sometimes the studies covered by these un- 
published papers are among the most relevant ones 
for an evaluation of the application by a reviewing 
panel.‘Obviously only a reading of the papers them- 
selves can give full knowledge of their content, but 
some minimum information could be obtained if a 
clear distinction were made in the listing of papers 
according to whether they are: (1) actually in press, 
that is, accepted by a journal; (2) submitted to a jour- 
nal but not yet acted upon; or (3) not yet submitted 
to a journal and available only as manuscripts or still 
in preparation. 

In (1) and (2) it would also help if the name of the 
journal and the approximate number of words were 
to be given. In any ease, an abstract or summary of 
each unpublished paper should be provided. I suggest 
that in submitting bibliographies in connection with 
applications, some such procedure as the one proposed 
here should become general practice. 

I also believe that editors should accept a biblio- 
graphical item listed as “in press” only when it falls 
into class (1) as defined above and only if it includes 
the name of the journal which will publish it. 

Curt STERN 
Department of Zoology 
University of California 
Berkeley, California 
Received December 2, 1953. 
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Advances in Enzymology and Related Subjects of 
Biochemistry, Vol. XIV. ¥. F. Nord, Ed. New 
York: Interscience, 1953. 470 pp. inel. ‘cumulative 
index. Illus. $9.25. 


In this rapidly progressing field, where textbooks 
have a way of becoming outdated before they can be 
published, these annual reviews have provided an in- 
dispensable reference source for the expert as well as 
for the novice in the field. Volume XIV constitutes a 
notable addition to this series. 

The currently popular theories concerning the role 
of adenosine triphosphate in energy production and 
metabolism are reviewed by T. Biicher in a chapter 
entitled Energy Transport in Living. Cells. Also 
briefly discussed are a number of concepts which have 
received little attention from enzymologists, including 
entropy changes, the contribution made by degrees of 
freedom, and the role of hydrogen bonded systems in 
proton transport. It is unfortunate that some of these 
are not given more thorough treatment. 

In Pantothine and Related Forms of the Lacto- 
bacillus bulgaricus Factor (LBF), E. E. Snell and 
G. M. Brown provide a very thorough review of the 
chemistry and biological activity of these compounds, 
tlieir relationship to coenzyme A, and their microbio- 
logical activity. 

Two chapters are concerned with the enzymatic re- 
actions involving phenylalanine and tyrosine. In Me- 
tabolism of Phenylalanine and Tyrosine, A. B. Lerner 
considers a number of reactions involving these amino 
acids, including their oxidation and melanin forma- 
tion, their relation to intermediates of the citrie acid 
cycle, hormone production, and the synthesis of the 
aromatic nucleus. The author’s mechanism for tyro- 
sinase action, admittedly controversial, might have 
been supported by a more extensive review of the 
evidence. I, W. Sizer diseusses the Oxidation of Pro- 
teins by Tyrosinase. Methods of study and numerous 
examples are cited. 

W. Langenbeck contributes a chapter entitled Chem- 
istry of Organic Catalysis reviewing a number of eata- 
lytie mechanisms in which intermediate complexes are 
formed. Enzymatic reactions are interpreted in the 
light of these organic model systems. 

An excellent review of Enzymatic Isomerization and 
Related Processes is provided by L. F. Leloir. Racemi- 
zation reactions, sugar transformations, and phos- 
phate ester interconversions are covered. The need for 
further study of isomerization reactions is emphasized. 

In a controversial article, O. Hoffmann-Ostenhof 
offers suggestions for a more rational classification 
and nomenclature of enzymes. This is a commendable 
effort to systematize enzyme nomenclature which con- 
tains much justified criticism of currently used names, 
but it is doubtful that the system suggested will re- 
ceive wide acceptance. The names proposed, however 
rational, are often very cumbersome. The use of ar- 
rows in spelling is objectionable since these cannot be 


222 


Book Reviews 


designated in conversation. Despite these and other 
deficiencies, the article contains a number of valuable 
rules worthy of consideration. 

Several new techniques for the study of protein 
structure are the subject of a thorough and well- 
written review by P. Desnuelle. Included are sections 
on separation and identification of amino acids in pro- 
tein hydrolysates and methods for the study of amino 
acid sequences in proteins. Older as well as newer 
techniques are discussed in detail. The section on pro- 
tein purification duplicates material covered in later 
chapters. 

In Adsorption Studies of Enzymes and Other Pro- 
teins, C. A. Zittle covers the theory of adsorption 
phenomena and describes results obtained with a num- 
ber of old and new adsorbents. Unfortunately, as the 
author indicates, the results have not measured up 
to early expectations. This review would be of more 
value to the uninitiated had it included a more critical 
evaluation of the various adsorbents and eluants which 
have been employed for protein purification. 

In the final chapter on principles and procedures 
in the isolation of enzymes, 8. Schwimmer and A. B. 
Pardee make a valuable attempt to “systematize the 
multitude of procedures” successfully used for enzyme 
purification. The authors suggest methods for stand- 
ardizing the reporting of results of enzyme purifica- 
tion and for assessing the relative merits of purifica- 
tion steps. 

The volume is well edited and quite free of typo- 
graphical errors, although several serious misprints 
have been incorporated. The structure of reduced lae- 
toflavin (p. 180) is incorreetly represented. 

B. L. Horecker 
National Institute of Arthritis and Metabolic Diseases 
National Institutes of Health, Bethesda, Maryland 


New Books 


The Atomic Submarine and Admiral Rickover. Clay 
Blair, Jr. New York: Henry Holt, 1954. 277 pp.+ 
plates. $3.50. 

Experimental College Physics: A Laboratory Manual. 
3rd ed. Marsh W. White and Kenneth V. Manning. 
New York-London: McGraw-Hill, 1954. 347 pp. Illus. 
$5.00. 

The Unique Influence of The Johns Hopkins University 
on American Medicine. Richard H. Shryock. Copen- 
hagen, Denmark: Ejnar Munksgaard, 1953. 77 pp. Dan. 
kr. 14.00; bound: 17.50. 

Curious Creatures. Erna Pinner. New York: Philosophi- 
eal Library, 1953. 256 pp. IMus, $4.75. 

Science in Alaska, 1951. Proceedings of the Second 
Alaskan Science Conference, AAAS, Alaska Division. 
(Order from: Dr. Troy L. Péwé, Box 4004, College, 
Alaska.) 362 pp. $3.00. 

The Major Features of Evolution. George Gaylord Simp- 
son. New York: Columbia Univ. Press, 1953. 434 pp. 
Tilus. $7.50. 

General Virology. 8S. E. Luria. New York: Wiley; Lon- 

don: Chapman & Hall, 1953. 427 pp. Illus. $8.50. 
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FROM A SINGLE SOURCE! 
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Matheson, Coleman & Bell Reagent 
Chemicals include practically all of the 
items used in research and analytical 
work. The Reagent Inorganic Chemicals 
carry upon the label a statement showing 
the maximum limits of impurities al- 
lowed. The Reagent Organic Chemicals 
are manufactured to pass the specifica- 
tions shown in our price list. In addition 
to Reagent Inorganic and Organic Chemi- 
cals we offer many items of U.S.P., N.F., 
Practical and Technical quality. 


Complete stocks of MC&B items are car- 
ried at our East Rutherford and Norwood 
plants and are available either through 
your laboratory supply dealer or from the 
East Rutherford or Norwood offices. 


OUR NEW 812”x11” CATALOG, OF 
OVER 100 PAGES, LISTING 3911 
REAGENT CHEMICALS, BIOLOGICAL 
STAINS, CHEMICAL INDICATORS AND 
SOLUTIONS WILL BE SENT TO YOU 
UPON REQUEST. 


DIVISION OF THE MATHESON CO., INC. 


Manufacturing Chemists 


THE MATHESON CO. 
carries the world’s 
most diversified line 
of COMPRESSED GASES 
and GAS REGULATORS 


EAST RUTHERFORD, NEW JERSEY 
NORWOOD (CINCINNATI), OHIO 


February 12, 1954 


No LABORA 
a [ REAGENT CHEMICALS... 
n 
STAINS 
CB ATHESON COLEMAN & BELL 


NEWEST! 
SAFEST! 
MOST FOOLPROOF 


GUARANTEED MICROSCOPE 


MODEL GB, STUDENT MICROSCOPE 
Designed to be as foolproof as possible even in the 
beginners hands. Base extends beyond objectives 
thereby protecting parfocalism—also other safety 
features. 

Write for descriptive circular. 


Old microscopes accepted in trade 


MODEL GB, EQUIPPED AS FOLLOWS: 
10x Huyghenian Ocular 
Achromatic Objectives: 
16 mm (10x) and 4 mm (44x) 
Double dustproof Nosepiece 
Disc Diaphragm 
Plano-concave Mirror 

$118.00 cach. Less 10% on 5 or more 


THE GRAF-APSCO CO. 
5868 Broadway Chicago 40, Ill. 


PHOTOVOLT Densitometer 


fo 
Partition Chromatography 
and Paper Electrophoresis 


A photoelectric precision instrument for the 
rapid and convenient evaluation of strips and 
sheets of filter paper in partition chromatog- 
raphy and paper electrophoresis 


Write for Bulletin #800 to 
PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


. Colorimeters| pH Meters Multiplier Photometers 
Also: In’ ice Filters 


2A 


Adenosine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin ; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 
Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-Hydroxvadipalde- 
hyde; Humulon; Indan; Isoascorbic Acid; lsopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
p-Nitrophenylphosphate; Nucleoprotein; Orcinol; Pan- 
creatin; Pantothenyl Alcohol; Penicillinase; Peroxidase ; 
Phenazine; Phenylpyruvic Acid; Phloridzin; Phosphory- 
lase; Piperin; Porphyrindine; Protamines ; Protoporphy- 
rin; Pyridoxal; Pyridoxamine; Pyrocatechuic Acid; 
Pyruvic Aldehyde; Ribonuclease; Saccharic Acid; Sal- 
mine; Serine Phosphoric Acid; Spermidine; Spermine; 
Thioacetic Acid; Thiocytosine ; Thyroxine; Trigonelline ; 
Triphenyltetrazolium Chloride; Tripyridyl; Trypsino- 
gen; Tyrosinase; Tyrothricin; Urease; Uricase; Uri- 
dine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS, 
23 West 60th St 


New York 23,N.Y. 


Telephone Plaza 7-6317. 


Sorence, Vol. 119 


| 
«ih 
} 
| | 
| 
= 


AAAS EDITORIAL BOARD 


Duane Roller 
Editor 


Ruth C. Christman 
Acting Executive Editor 


Mark H. Adams 

William R. Amberson Kari Lark-Horovitz 

Wallace R. Brode Edwin M. Lerner 
Walter J. Nickerson 


Bentley Glass 


Advertising Representative: F. A. Moulton 


Central File of Figures of Insect Types 


HE problem of poorly described insect species 

recognizable only from type specimens has long 
been serious to taxonomists; it has been aggravated 
by the vulnerability of collections to destruction by 
modern warfare. To help disseminate information of 
types in normal times and preserve it in case of acci- 
dent or disaster, a Central File of Figures of Insect 
Types has been established under the direction of the 
subsection on Figuring Type Specimens, Entomology 
Section, International Union of Biological Sciences. 
The activities of the subsection are directed by a com- 
mittee of the following composition: B. P. Beirne, 
Ottawa, Canada; I. B. F. Common, Canberra, Aus- 
tralia; W. Forster, Miinchen, Germany; J. G. Fran- 
elemont, Ithaca, N. Y.; H. Inoue, Yokosuka, Japan; 
A. J. T. Janse, Pretoria, Union of South Africa; O. 
Lundblad, Stockholm, Sweden; E. G. Munroe, Ottawa, 
Canada; J. Oiticica Filho, Rio de Janeiro, Brazil; 
P. W. Oman, Washington, D. C.; R. N. Orfila, Buenos 
Aires, Argentina; C. F. dos Passos, Mendham, N. Y.; 
N. D. Riley, London, England (chairman) ; R. Spiirck, 
Copenhagen, Denmark; and P. E. Viette, Paris, 


France. 


The file will consist of negatives of photographs 
depicting either type specimens themselves and their 
significant structures or drawings of such specimens 
and structures, whichever may seem more useful. 
Prints of these photographs will be distributed on a 
nonprofit basis to interested individuals or institu- 
tions. The file, at least initially, will be built up by 
voluntary contributions from individuals and institu- 
tions possessing or willing to prepare photographs of 
types. Although a complete file is the ideal ultimate 
aim, it is proposed to begin on a modest scale, with 
future expansions as facilities and interest warrant. 
For the present the file is located in Ottawa, Canada, 
but this location is subject to review by the subsection. 

The first prints will be prepared for distribution 
in the near future. Meanwhile advice from interested 
zoologists, and particularly offers of negatives for the 
central file, are solicited. Correspondence should be 
addressed to the undersigned, from whom further in- 
formation can be obtained. 

E. G. Munroe 
P. B. Berne 
Division of Entomology, Science Service 
Department of Agriculture, Ottawa, Canada 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at Business Press, Lancaster, Pa. 
Entered at the Lancaster, Pa., Post Office as second class matter under the Act 
of March 3, 1879. 

All correspondence should be addressed to SCIENCE, 1515 Massachusetts Ave., 
NW, Washington 5, D. C. Manuscripts should be typed with double spacing and 
submitted in duplicate. The AAAS assumes no responsibility for the safety of 
manuscripts or for the opinions expressed by contributors. 


February 12, 1954 


Change of address: The notification should reach us four weeks in advance. If 
possible, please furnish an address stencil label from a recent issue. Be sure to 
give both old and new addresses, including postal zone numbers, if any 

Anneal subscriptions: $7.50; foreign postage, outside the Pan-American Union, 
$1.00; Canadian postage, 50¢. Single copies 25¢. Special rates to members of 
the AAAS. 

SCIENCE is indexed in the Reader’s Guide to Periodical Literature. 

The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription and adver. 
tising rates will be furnished on request. 
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A DOUBLE 
MONOCHROMATOR-, 
SPECTROMETER 

for the 
ULTRAVIOLET 
VISIBLE AND 
INFRARED 


RANGES The optical system of the 


C AT A LOG UE Farrand Double Monochro- 

mator has been designed to re- 

duce scattered radiations to a negligible magnitude, 

#S 998 to attain highest spectral purity, to isolate narrow 

wave lengths and to obtain resolution. 

‘ote Sa simply interchanging prisms, the instrument may 

900 / operated at any chosen spectral region within the 

Research Biochemicals range of 0.2 to 35 microns. 


RESEARCH 
BIOCHEMICALS 


For 
INVESTIGATIONAL USE 


WRITE FOR 


Complete details of design, operation and 
performance are given in Farrand Bulletin 
#806. Write for a copy. 


FARRAND OPTICAL CO., 


TYPICAL NBCo. PRODUCTS 
AMINO ACIDS 


A complete selection of more than 90 amino 
acids of maximum purity. Including natural L + 
synthetic DL and resolved L and D amino acids. 


NUCLEOPROTEINS - PURINES 
PYRIMIDINES 


Adenosine Triphosphate * Adenine * Adenylic 
Acid * Cozymase * Cytidine * Cytidylic Acid * Cyto- 
sine * Desoxyribonucleic Acid * Fructose and Glu- 
cose Phosphates * Glutathione * Guanine and Salts * 
Guanylic Acid * Hypoxanthine * Inosine + Nucleates 
* Ribose Nucleic Acid * Desoxyribonucleic Acid * 
Ribose * Protamine * Thymine Uracil * Uridine 
* Uridylic Acid * Xanthine * Xanthosine. 


“VITAMIN FREE” CASEIN 
(Hot Alcohol Extracted) 


BRONX BLVD. and EAST 238th ST., NEW YORK 70, N.Y. 


pH CONTROL 
CHLORINE CONTROL 
PHOSPHATE CONTROL 


maintained with 
accuracy, simplicity & low cost 
by the 


LaMOTTE COMPARATOR METHOD 


_ A valuable source of protein nitrogen of excep- 
tional purity for incorporation into diets to produce 
vitamin deficiencies. 


MISCELLANEOUS BIOCHEMICALS 


Alpha Keto Glutaric Acid * Cytochrome C * 
Glutamine * Dopa * Glycogen * Heparin * Lysozyme 
* Crystalline Vitamins * Crystalline Carbohydrates 
* Fatty Acids * Growth Factor Analogs * Enzymes 
* Biological Test Diets * Alkaloids 


These time-tested instruments have served Science 
and Industry for more than 31 years. 


Consult LaMotte for a complete line of simplified 
Equipment & Reagents for: 

pH Control, Chlorine Control, Boiler Feed Water Con- 
trol, Analysis of Water, Sewage, and Industrial Wastes, 
Control of Electroplating Baths & Cleaning Solutions, 
Soil Testing, Vitamin Studies. 


LaMOTTE CHEMICAL PRODUCTS CO. 
Dept. H Towson, Baltimore 4, Md. 


CLEVELAND | 


ScreNcE, Vol. 119 


\ 
~ 
“4 
PRECISION 
OPTICS, 
Inc. 
‘AND 
SCIENTIFIC 
— 
"hen 
| 
| 
| 
| = Ae 5 
4 
q 
| 
| 
4A 


Buy your 


Medical Microscope 
use it for a lifetime of practice 


Leitz Interchangeable Inclined 
Binocular Microscope, Model BS 48/92K 


Leitz Monocular Microscope, 
Model GO-L 20/92K Built-in Illumination 


Doctors and scientists the world over still use the Leitz Micro- 
scopes they bought and used in school. They've found them 
more durable, and infinitely more accurate than any other 
make they've tried. Take a tip from these men. 

Make a lifetime investment. Buy a Leitz microscope now. 
Ask your dealer for a look at the Leitz Medical Microscope 
and COMPARE it with other instruments ... SEE the difference 
in workmanship, more detailed imace and ease of operation. 


For details write Dept. SC. E. LEITZ, Inc., 468 Fourth Avenue, New York 16, N.Y. 


LEITZ MICROSCOPES SCIENTIFIC INSTRUMENTS + BINOCULARS 
LEICA CAMERAS AND ACCESSORIES 


February 12, 1954 
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for 


BIOLOGICAL 
PROCEDURES 


® 


“VITAMIN-FREE” 
CASEIN HYDROLYSATE 


An acid hydrolysate of a 10% solution of Vita- 
min Test Casein GBI. Vitamins are removed 
by several carbon treatments. When suitably 
supplemented, it will support excellent growth 
of organisms employed in microbiological 
procedures. 


Ready-to-use, laboratory pre-tested GBI Vita- 
min Free Casein Hydrolysate is in convenient 
sterilized liquid form for USP and other 
standard assays, for B-Complex vitamins, 
amino acids and bacterial nutrition studies. 


Immediate shipment (acid or enzymatic hy- 
drolysate) as follows: 


GBI "VITAMIN-FREE” 
CASEIN HYDROLYSATE 


100 ml. serum bottle .......... $1.40 ea. 
1 doz. bottles—$15.00 doz. ... $1.25 ea. 
12 doz. bottles—$14.40 doz. ... $1.20 ea. 
500 ml. serum bottle .......... $6.25 ea. 
1 doz. bottles—$66.00 doz. ... $5.50 ea. 


WRITE FOR FREE CATALOG 


@ Save time and money with this 
handy reference book for biologi- 

cal, microbiological, biochemical and fous 
bacteriological research supplies. 


Write for your copy today! 


GENERAL 


BIOCHEMICALS, INC. 


60 Laboratory Park 
Chagrin Falls, Ohio 


6A 


MODEL E3N 
BINOCULAR MICROSCOPE 


OPTICAL 


UMECO INSTRUMENTS 


Finest Quality. Imported from Japan. Built for 
lifetime performance. Superb Japanese optics de- 
signed to highest American Standards. Equal to 
World’s finest optical instruments, but priced far 
below comparable values. 


MODEL UGA GREENOUCH 
TYPE STEREO-MICROSCOPE 


Approved 
By 
American 
Medical 
Association 


Range 20X to 1500X Range 10X to 150X 

$374.95 $250.00 


WRITE FOR COMPLETE SPECIFICATIONS 


GUARANTEED! Every instrument is tested, inspected, and 
APPROVED before delivery, by an Seay ee 
nized authority on microscopes. (Name on request). ese in 
struments are Quality at a savings. Used by American Univer- 
sities and Leading Chemical Firms. WRITE FOR DETAILS. 


UNION MERCANTILE CO., INC. 
465 California Street San Francisco, California 


Bacto-Sensitivity Disks 


Bacto-Sensitivity Disks permit the deter- 
mination of the sensitivity of microorganisms 
to ANTIBIOTICS, SULFONAMIDES and 
other CHEMOTHERAPEUTIC AGENTS in- 
cluding the anti-tubercular compounds by the 


Disk-Plate Technique. 


Bacto-Sensitivity Disks are prepared in three 
concentrations making it possible to determine 
if an organism is sensitive, moderately sensi- 
tive or resistant to the commonly employed 
therapeutic agents. 


Booklet No. 137 giving complete details on 
use of Bacto-Sensitivity Disks, available upon 
request, 


DIFCO LABORATORIES, INC. 
Detroit 1, Michigan 
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‘Nucleic acids have been shown to produce 
favorable response in certain hematological 
disorders. Several of the metallic salts are said 
to have additional therapeutic value. Schwarz 
nucleic acid and sodium nucleate conform 
to the specifications of the French Codex. 


Specify Schwarz for assurance of highest 
purity in biochemicals. 


Write for price list 


LABORATORIES, INC. 
= 230 WASHINGTON STREET 4 


MOUNT VERNON, NEW YORK 


Drying Problem Solved 
by New Method 


New, Niagara “Controlled Humidity” Method pro- 
vides air at precise conditions of temperature and 
humidity an rmits accurate variations of such 
conditions at will, in the range of 34°F. to 140°F.; 
also below 32°. if required. 

This Method uses “Hygrol” liquid absorbent to re- 
move moisture from the air directly, saving the cost 
of refrigeration for dehumidification. Operation is 
completely and reliably automatic; the occhent is 
re-concentrated as fast as it is used. 

It is used successfully in drying processes, control 
of hygroscopic mtadiale, preventing moisture dam- 

age to materials or instru- 
ments, providing con- 
trolled atmosphere for 
tests and experiments. 
Units capacity 
ranges from 1000 c. f. m. 
to 20,000 c. f. m. 

Write for Bulletin 
No. 112; address Niagara 
Blower Co., Dept. SW, 
405 Lexington Avenue, 
New York 17, N.Y. 
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His Feature-Length “ty: 
Pores Adventure! 


Watch for The Living Desert at your local theater 


TOXICITY 
TESTING 


e SCREENING — New Compounds 
e PYROGEN Tests 

e LD 50 — All Routes 

e ADMIXTURE with Diet 

e SKIN Irritation 

e DRAIZE Procedures 

e VAPOR Inhalation 


Please Write for Details 
To Director, Toxicology 


LABORATORIES 
<=> RESEARCH 


POSTER D. SNELL 


29Wesr NEW YORK 48800 
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MANUAL OF CHILD PSYCHOLOGY, Second Edition 
Edited by LEONARD CARMICHAEL, Secretary, Smithsonian Institution. 

The new second edition of this work, which “has no rival or even parallel in the field,” com- 
bines all the relevant data and researches in the field of child psychology in one volume. Consisting 
of a series of separate chapters by 22 authorities, the book bridges the gap between elementary texts 
and scientific periodical literature. In the present revised edition changes have been effected in many 
of these chapters, in order to incorporate recent research findings. Three chapters are completely 
new—The Adolescent, Psychopathology of Childhood, and Social Development in the Child. 

This work of many hands demonstrates that a large body of important and reliable facts con- 
cerning the details of human mental development can be obtained by the use of appropriate tech- 
niques—both in laboratories and controlled quantifiable social situations. By so doing, it brings to 
an end the speculative period in child psychology. 1954. In press. 


INTRODUCTION TO VERTEBRATE EMBRYOLOGY, Fifth Edition 
By WALDO SHUMWAY, Stevens Institute, and F. B. ADAMSTONE, University of Illinois. 


Organized on a comparative basis, this revised edition provides a general account of the de- 
velopmental process, supplemented by detailed material relating to the amphioxus, the frog, the 
chick, and man. The subject matter under consideration is treated both from the morphological and 
physiological viewpoints. Non-essentials are avoided as much as possible and the material is organized 
so that a good choice of subject matter is possible. 1954. In preparation. 


A LABORATORY MANUAL OF VERTEBRATE EMBRYOLOGY, Third Edition 


By F. B. ADAMSTONE, University of Ilinois, and WALDO SHUMWAY, Stevens Institute 
of Technology. 


This manual substitutes a thorough, careful study of the anatomy of certain development 
stages of the frog, chick and pig for the time-honored method of drawing a few individual and sup- 
posedly representative sections of these forms. 1954. Approx. 100 pages. Prob. $2.50. 


ELECTRONICS: A Textbook for Students in Science and Engineering 
By THOMAS BENJAMIN BROWN, The George Washington University. 


Written by a physicist, this book emphasizes the “why” of electronics, and stresses the physi- 
cal analysis of electron tubes and circuits, rather than making a detailed study of the many types. 
Featuring many laboratory experiments, the book gives special consideration to non-linear functions 
performed by electronic circuits. 1954. Approx. 500 pages. Prob. $5.00. 


MICROWAVE SPECTROSCOPY 


By M. W. P. STRANDBERG, The Massachusetts Institute of Technology. One of the Methuen 
Monographs on Physical Subjects. 1954. In preparation. 


THE BIOCHEMISTRY OF THE NUCLEIC ACIDS 


By J. N. DAVIDSON, University of Glasgow. One of the Methuen Monographs on Biochemi- 
cal Subjects. 1954. In preparation. 


INDUSTRIAL INORGANIC ANALYSIS 
By ROLAND S. YOUNG, International Nickel Company of Canada. 1953. 368 pages. $5.75. 


Send for on-approval copies today. 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N. Y. 
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Kodak reports to laboratories on: 


decupling the sensitivity of infrared film...making pH indicators easier 
to use... how 3 x 5-inch file cards turn into a library 


High speed infrared 


A close student of the course of 
photographic technology might sur- 
mise that some sort of photographic 
infrared barrier has been cracked 
within the past year or so. In a 
limited sense, he would be right. 
The photographic infrared still ends 
at about 12,200A (Kodak Spectro- 
scopic Plates, Type Z), but the mag- 
nitude of the sensitizing effect to 
that point can now be greatly 
stepped up. 

As one of the new products con- 
sequential to this development, we 
now announce Kodak High Speed 
Infrared Film. Although it only goes 
to about 9500A, its practical sensi- 
tivity for such purposes as pigmen- 
tation penetration, photography in 


SPECTRAL SENSITIVITY 


] 

KODAK HIGH SPEED INFRARED Fim 
| 

| 

| 


KODAK INFRARED FILM (35mm) 


WAVELENGTH (mu) 

visual darkness, and heat-distribu- 
tion studies is about ten times that 
of Kodak Infrared Film. Granularity 
is somewhat higher than that of 
Kodak Infrared Film. The effect of 
this on image sharpness tends to be 
offset in some applications by the 
fact that the higher sensitivity of 
Kodak High Speed Infrared Film 
permits the use of smaller lens 
openings. 

Kodak High Speed Infrared Film is 
supplied only in 16mm and 35mm per- 
forated form as 100-foot rolls. It re- 
quires such extreme caution against 
fogging that we do not put it up in car- 
tridge form. You can buy it from your 
Kodak Industrial Dealer. If you want 
the address of the one nearest you or 
more detailed information on the film, 
write Eastman Kodak Company, Indus- 
Division, Rochester 


Indicator solutions 


In the more orderly laboratories, it 
hangs on the wall; in others, you 
have to rummage for it under some- 
body’s desk blotter. Ubiquitous on 
the scientific scene it is, though— 
the famous Eastman pH Indicator 
Chart with its array of bars that 
tell at a glance which of some 50- 
odd Eastman Organic Chemicals 


changes from what color to what 
other color over what pH range. 
The indicators themselves we have 
hitherto offered in dry form only— 
water or alcohol to dissolve them in 
is plentiful. 


a” 


Now we have taken a second look 
at this policy, from the viewpoint 
of the business managr who knows 
that such laboratory drudgery as 
making up indicator solutions is 
still an expensive proposition. As a 
result, we report that nearly all the 
Eastman Indicators are now avail- 
able as solutions in 500-cc bottles, 
with solvent, concentration, and pH 
range stated on the label. We con- 
tinue to sell the indicators undis- 
solved also. 

Direct your inquiries and orders for 
Eastman pH Indicator Solutions to Dis- 
tillation Products Industries, Eastman 
Organic Chemicals Department, Roch- 
ester 3, N. Y. (Division of Eastman 
Kodak Company). Write to the same ad- 
dress if the Eastman Indicator Chart is 


still not quite ubiquitous 


enough for your conven- 
ience. (It’s free.) 
Microprint 

The libraries are not going to ex- 
plode after all. Libraries grow ex- 
ponentially, of course, and any ex- 
ponential process turns into an ex- 
plosion unless something is done. 
Fortunately, something is being 
done. 

It’s the brutal truth that a man or 
woman is covering a narrow field 
indeed if he or she can honestly 
claim to be abreast of all that’s set 
down on paper about it. A remedy 
—microprint cards—has been pro- 
posed by which a library card cata- 
log can replace the library itself. 
Almost a decade of development 
has demonstrated its merit. Since it 
is based on photography, the time 
has come to state our position on it: 

Before 1954 ends, you will be able 
to walk into dealers’ establishments 
throughout the United States and 
be shown the Kodagraph Microprint 


This is one of a series of reports on the many products 
and services with which the Eastman Kodak Company and 


its divisions are... serving laboratories everywhere 


Reader. This is an _ instrument, 
weighing less than a standard type- 
writer, for reading microprint cards 
with complete comfort. Microprint 
cards, usually the standard 3” x 5”, 
look like the familiar library cata- 
log card, carrying classification 
data, perhaps a brief abstract, etc., 
but, instead of having then to locate 
the item cataloged if it seems perti- 
nent, it’s right there on the back of 
the card in microprint—as many as 
60 pages of the actual text. 
“Complete comfort” is very im- 
portant. Without it there would be 
no spreading of microprint readers 
from large libraries to smaller ones 
and on down to the individual us- 
er’s office, desk, and even home. 
With large numbers of users to 
share the cost, microprint card lit- 
erature will become vastly more ex- 
tensive and intensive than it has 
already grown. Economic barriers 
to the development of automatic 


subject-searching equipment will 
fall. New microprint publishing ven- 
tures will flourish—some for profit, 
some for the promotion of scholar- 
ship in fields too sparsely inhabited 
to support the cost of conventional 
publication. More industrial organi- 
zations will establish microprint 
systems for the debulking, speedy 
dissemination, and storage of litera- 
ture and private internal data. 

Our part is to work closely with 
everybody, supplying technical 
hints, Kodagraph Microprint Readers, 
Kodagraph Micro-File Film, Koda- 
graph Microprint Paper, and equip- 
ment to turn out microprint cards 
by the piece or by the peck. 

If the possibilities of microprint inter- 
est you, we'd appreciate your dropping a 
note to Eastman Kodak Company, In- 
dustrial Photographic Division, Roch- 
ester 4, N. Y., to let us know the nature 


of that interest. 


Kodak 
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ASTRONOMICAL PHOTOELECTRIC PHOTOMETRY 


Edited by 
Frank Bradshaw Wood 
Flower and Cook Observatories, University of Pennsylvania 
6 x 9 inches, 141 pages, 40 illustrations, clothbound 


Price $3.75 Special price to AAAS members $3.25 


The papers in this symposium, presented in somewhat abbreviated form at the AAAS Meeting in 
Philadelphia, will help those wishing to entei this field, especially in the design and construction of 
equipment. The material—and the bibliography included with the first paper—will also prove invaluable 
to those actively working in the field. Although the number of contributors is limited, the papers cover 
developments around the world. 


Dr. Linnell, who covers direct current techniques, constructed a photoelectric photometer still in use 
at the Boyden station in South Africa, and while at Harvard used this in the study of the faint and un- 
usual eclipsing variable, UX Ursae Majoris. His present work involves the development of techniques 
using subminiature tubes. 


Dr. Hall—alternating current techniques—is co-discoverer of the phenomenon of the polarization of 


the light of certain stars, and was the first astronomer to demonstrate the value of refrigeration of photo- 
cells. 


Dr. Blitzstein constructed the first pulse-counting photometer for astronomical use and applied it to 
the observation of eclipsing variables. 


Although Dr. Bengt Stromgren of the Yerkes and McDonald Observatories reviewed foreign devel- 
opments at the Philadelphia meeting, this volume includes papers written by MM. Lellemand and Len- 
ouvel on work at the Observatoire de Haute Provence and by R. O. Redman, Director, and G. G. 
Yates of the Observatory at Cambridge University. 


Dr. Walraven of Leiden describes the work with servomechanisms carried out by him at the Union 
Observatory in Johannesburg. 


Dr. Whitford, who supplies the critical summary and evaluation of future developments, has been 
considered an outstanding authority in this field for many years. His introduction of the constant deflec- 
tion method using electrometer tube techniques marked a major advance. 


TABLE OF CONTENTS 


The Use of Direct-Current Techniques in Photoelectric Photometry of Stars—Albert P. Linnell, Amherst College 
Observatory—1. Alternating-Current Techniques and Sources of Error in Photoelectric Photometry of Stars—John 
S. Hall, The Equatorial Section of the U. S. Naval Observatory—41. The Use of Pulse-Counting Techniques in 
Photoelectric Photometry of Stars—William Blitzstein, Flower and Cook Observatories, University of Pennsyl- 
vania—64. Photoelectric Installation of the Observatoire de Haute Provence, A. Lallemand, Observatoire de Paris 
—88. Photoelectric Installation at the Observatoire de Haute Provence, F. Lenouvel, Observatoire de Haute 
Provence, St. Mickel, Basses Alpes, France—89; The Performance of Two Pulse-Counting Stellar Photometers, 
R. O. Redman and G. G. Yates, Cambridge University Observatory—93. On the Use of Servomechanisms in Photo- 
electric Photometry of Stars, Th. Walraven, Leiden Observatory, Southern Station, Johannesburg—114. Limits of 
Sensitivity and Precision Attainable by Photoelectric Methods, Critical Summary and Comparison of Various Tech- 
niques, A. E. Whitford, Washburn Observatory, University of Wisconsin—126. 
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better tissue preservation 


BONE-DECALCIFICATION 


For speedier action . . . 


WIN-3000 


(Permutit Z®) 


Am. Jour. Clin. Path., 
21:475 (May) 1951. 


SPECIAL CHEMICALS DIVISION 
1450 Broadway, New York 18, N. Y. 
La. 4-6400 


GLASS ABSORPTION 
CELLS KLETT 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 


179 East 87 Street, New York, New York 


( For Large Capacity Laboratory Work 


CASTLE RECTANGULAR AUTOCLAVES 


February 12, 1954 


Large laboratories find the answer to 
their heavy sterilizing requirements in a 
Castle Rectangular Autoclave. 


These Autoclaves are equipped with dual 
discharge for three functions: (1) sterili- 
zation at temperature of pure steam; (2) 
sterilization at temperature of flowing 
steam; (3) sterilization at temperature of 
steam and air combined. 


Every feature of these heavy-duty Auto- 
claves is designed to simplify its opera- 
tion and guarantee its safety. For full 
details write for “Bulletin 2-5.” Wilmot 
Castle Company, 1212 University Ave- 
nue, Rochester 7, N. Y. 


Bacteriological 
Apparatus 
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Outstanding 
McGRAW-HILL BOOKS 


HUMAN FACTORS IN AIR TRANSPORTATION 


By Ross A. MCFARLAND, Harvard School of Public 
Health in Boston. 595 pages, $13.00 


This study brings together under one cover the hu- 
man factors in the safe and efficient operation of air 
transports. It is written primarily for the medical, 
safety, personnel, and operating departments of the 
airlines and applies a wide range of information from 
biological and engineering sources to the field of flight 
medicine, flight safety and human efficiency. Informa- 
tion is applicable to both civilian and military 
operations. 


HUMAN FACTORS IN AIR TRANSPORT 
DESIGN 


By Ross A. MCFARLAND, 670 pages, $9.00 


Analyzes those factors in the design of air transport 
planes which influence the human organism in flight. 
The book represents an unusually complete compila- 
tion and interpretation of biological data which the 
aeronautical sciences can use to improve the efficiency 


of air crews and the safety and comfort of air travelers. 


AIR WAR AND EMOTIONAL STRESS 


By Irvinc L. JAN‘s, Yale University. A RAND 

Corporation Research Study. 280 pages, $5.00 
A comprehensive analysis of all existing reports on the 
psychological aspects of atomic and conventional 
bombing. It shows how people react to wartime dan- 
gers—how they adjust to threats of impending at- 
tack—how survivors have responded—and what needs 
to be done in the U. S. to reduce psychological vulner- 
ability to the A-bomb threat. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 
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Meetings & Conferences 


March 


8-9. National Symposium of Division of Organic Chem- 
istry, Chemical Inst. of Canada, Montreal, Canada. (G. 
E. McCasland, Dept. of Chemistry, Univ. of Toronto, 
Toronto, Ont.) 

8-10. American Inst. of Chemical Engineers, Washington, 
D.C. (8. L. Tyler, 120 E. 41 St., New York 17.) 

8-10. The Wildlife Soc., annual, Chieago, Ill. (G. A. 
Petrides, Dept. of Fisheries and Wildlife, Michigan 
State College, East Lansing. ) 

9-12. American Mosquito Control Assoc., annual, Atlantic 
City, N.J. (R. E. Dorer, 301 Essex Bldg., Bank & 
Plume Sts., Norfolk, Va.) 

11-138. American Orthopsychiatric Assoc., New York, N. 
Y. (M. F. Langer, 1790 Broadway, New York 19.) 

11-18. Kappa Delta Pi, Lafayette, Ind. (E. I. F. Wil- 
liams, 277 E. Perry St., Tiffin, Ohio.) 

11-13. National Wildlife Federation, annual, Chicago, Il. 
(L. F. Wood, 232 Carroll St., NW, Washington 12, 
D. C.) 

15-19. National Assoc. of Corrosion Engineers, annual, 
Kansas City, Mo. (A. B. Campbell, 1061 M & M Bldg., 
Houston 2, Tex.) 

16-17. Symposium on Monte Carlo Methods, Gainesville, 
Fla. (H. A. Meyer, Univ. of Florida, Gainesville.) 

18. Inst. of Mathematical Statistics, Eastern regional, 
Gainesville, Fla. (H. A. Meyer, Univ. of Florida, 
Gainesville. ) 

18-20. American Physical Soc., Detroit and Ann Arbor, 
Mich. (K. K. Darrow, Columbia Univ., New York 27.) 

20. The Biochemical Soc., annual, London, Eng. (F. L. 
Warren, Biochemistry Dept., London Hospital Medical 
College, London W. 1.) 

21. International Assoc. for Dental Research, French 
Lick, Ind. (E. H. Hatton, 311 E. Chicago Ave., Chicago 
11, Tl.) 

22-24. American Assoc. of Dental Schools, annual, French 
Lick Springs, Ind. (M. W. McCrea, 42 8. Greene St., 
Baltimore, Md.) 

22-25. Inst. of Radio Engineers, annual, New York City. 
(E. K. Gannett, 1 E. 79 St., New York.) 

24-1. American Chemical Soc., 125th national, Kansas 
City, Mo. (R. M. Warren, 1155 16 St., NW, Washing- 
ton, D.C.) 

25-27. Alpha Epsilon Delta, 10th national, Bloomington, 
Ind. (M. L. Moore, 7 Brookside Circle, Bronxville, 
N.Y.) 

25-27. Optical Soc. of America, spring, New York City. 
(A. C. Hardy, Massachusetts Institute of Technology, 
Cambridge 39.) 

25-27. Symposium on the Origins of Resistance to Drugs, 
Washington, D.C. (M. G. Sevag, Dept. of Microbiol- 
ogy, School of Medicine, Univ. of Pennsylvania, Phila- 
delphia 4.) 

26-28. American Assoc. of Physical Anthropologists, an- 
nual, Yellow Springs, Ohio. (J. L. Angel, Jefferson 
Medical College, 307 S. 11 St., Philadelphia 7, Pa.) 


April 

1—2. American Heart Assoc., 30th annual, Chicago, Ill. 
(R. Betts, AHA, 44 E. 23 St., New York 10, N-Y.) 

1-8. National Science Teachers Assoc., annual, Chicago, 
Til. (R. H. Carleton, 1201 16 St., NW, Washington 6, 
D. C.) 
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330 West 42nd Street New York 36, N. Y. 


HANDBOOKS OF 
AMERICAN 
NATURAL 
HISTORY 


Albert Hazen Wright, Advisory Editor 


Handbook of Turtles. By. Archie Carr, University 
of Florida. “By far the best book on turtles.” — 


Detroit News 
557 pp., illus., maps. $7.50 


Handbook of the Frogs and Toads of the United 
States and Canada. By A. H. Wright, Cornell Uni- 
versity, and A, A. Wright 


652 pp., illus. 3rd ed. $6.50 


Handbook of Salamanders. By Sherman C. Bishop, 
late Professor of Zoology, University of Rochester. 
“A thorough summary of information.”—Natural 


History 
569 illus. $6.00 


The Mammals of Eastern United States. By Wm. 
J. Hamilton, Jr., Cornell University. “Simple and 
clear.”—Science News Letter 

440 pp., illus. $4.50 


Handbook of Lizards: Lizards of the United States 
and Canada. By Hobart M. Smith, University of 
Illinois. “Fills an important gap.”—Fauna 


578 pp., illus. $6.00 


Aquatic Plants of the United States. By W. C. 
Muenscher, Cornell University. “Indispensable for 
. work in aquatic botany.” —Nature Magazine 


384 pp., illus. $5.00 


The Spider Book: A Manual for the Study of the 
Spiders and Their Near Relatives, etc. By John 
Henry Comstock. Revised and edited (1940) by 


W. J. Gertsch. 
740 pp., illus. $6.00 


For complete information on these titles write to 


COMSTOCK PUBLISHING ASSOCIATES 
A division of Cornell University Press 


124 Roberts Place, Ithaca, New York 


February 12, 1954 


OXIDASE 


Preparation based on method of 
E. G. Ball, J. B. C., 128, 51, 1939. 


Available as a suspension in saturated 
ammonium sulfate. Stable 4 weeks when 
kept refrigerated. 


Suitable for differential spec- 
trophotometric studies of hy- 
droxypurines. See: H. M. Kalc- 
kar, J.B.C., 167, 429, 1947. 


WORTHINGTON BIOCHEMICAL 
CORPORATION 


Freehold, New Jersey 


LABORATORY EXERCISES ~~ 
FOR GENERAL BOTANY 


by HERBERT M. CLARK and RICHARD |. EVANS 
University of Wisconsin 
An exhaustive new manual that not only helps 
students to make first hand observations for them- 
selves but to accurately interpretate and record 
them. Copyright 1953; $1.50 


LABORATORY MANUAL FOR 
GENERAL BOTANY 


by WARD C. MILLER, South Dakota State College 
Most studies in this exceedingly well-balanced 
new manual are devoted to the seed plants of the 
greatest economic importance. Detailed instruc- 
tions facilitate work with a minimum of verbal 
direction. Copyright 1953; $2.50 


INTRODUCTION TO BOTANY 
A Laboratory Approach to Plant Science by 
JAMES W. MARVIN, FRED H. TAYLOR, LOUISE A. RAYNOR 
University of Vermont and State Agricultural College 
Here is offered a sound, specific approach tracing 
the morphological changes in familiar plants as 
they pass through embryo and seedling stages to 
reach maturity. Second Printing 1952; $2.50 
All Titles are for a Year's Course in General Botany 


Order now...on approval if you wish...from 


BURGESS PUBLISHING COMPANY 


428 South Sixth Street 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries — at a very low cost 


CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 


DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 
7 times in 1 year 
13 times in 1 year 1 
26 times in 1 year ow 
52 times in 1 year 


For PROOFS on display ads, cory quail reach SCIENCE 4 
weeks before date of issue (Friday of each week). 


POSITIONS WANTED 
Ph.D.; three years, teaching; 
four years, microbiologi research large industrial company. 


(b) Physical chemist; ih D.; three years, analytical chemist in 
industry; four years, assistant professor, physical chemistry, state 
university. Science upetnent, Medical Bureau (Burneice Larson, 
Director) Palmolive Building, Chicago. 


Medical Entomologist: Ph.D., 29. Vector research experience. 
Physiological and Ts. research publications, Desires research 
position. Box 28, SCIENCE. x 


Physicist, M.S., married, 2 children, Background general physics, 
mathematics, X-ray diffraction. Three years experience college 
teaching. Desires position overseas or in Southern or Western 
United States. John P. Knudsen, Oglethorpe University, Gongs 


Physiologist: Ph.D. cellular physiology, minor biochemistry; 6 
years Assistant Professor, large University; general and mam- 
malian physiology, biochemistry, hormones; administrative and 
research experience, Box 20, SCIENCE, 2/5, 12 


Virologist, M.S., in Mid-W., experienced, Public Health, industry, 
Desires adhe 5 position in industry. Box 24, SCIEN CE. 2/5, 12 


OPEN 


POSITIONS OPEN | 


e LITERATURE SCIENTIST ¢ 


Age 25-35. For literature research in clinical and 
pre-clinical fields with well established Philadelphia 
Pharmaceutical Firm. Pre-med. B.S., M.S. or 
equivalent in biochemistry or pharmacy. Literature 
searching experience helpful. Liberal employee bene- 
fits. 5-day, 35-hour week. Send details. 


BOX 27, SCIENCE 


—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES | 


eo 25¢ per word, minimum charge $6.00. Use of 
Number counts as 10 additional words, Correct 
ast to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 

7 times in 1 year 17.50 per inch 

13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


AVOID DELAY ... . Cash in Advance payment 
MUST be enclosed with ALL classified ads. 
See “Charges and Requirements” 


(a) Board internists, preferably with subspecialties in neurology, 
hematology, nutrition; important positions, research department, 
large organization; day off weekly for teachin clinical work, 
(b) Two chemists, Master’s or Ph.D.; research position, food 
industry, administrative ability advantageous ; openings in eastern 
and midwestern plants. (c) Biochemist, Ph. D. experienced re- 
search; preferably one oo protein research; medical school 
research department. (d) Anatomist with qualifications of highest 
order to serve as professor and chairman of department, universit 
medical school. (e) Chemotherapist and immunologist ; pans 
institution specializing in investigation of malignancy ; investigators 
experienced in cancer research required. S2-3 Science Department, 


edical Bureau (Burneice Larson, Director) Palmolive Buildin 
Chicago. 


Cereal Chemist. Ph.D. or equivalent in research experience to take 
charge of peacabory section concerned with research and develop- 
ment of bakery ucts, Will also supefvise some control activities. 
Some practical aking experience desirable. Company is nationally 
known in the food once” Please send complete resume and 
photo. Box 21, SCIENCE. 2/5, 12 


Graduate Assistantships for physicists, meteorologists, chemists, 
ecologists, biologists, and engineers in Oceanography, $900.00 to 
2400, Curricula leading to M.S. and Ph.D. degrees. For further 
information write: Head, Department of Oceanography, Texas 
A. and M. College, College Station, Texas. x 


BOOKS AND MAGazines 


WANTED TO PURCHASE . . 


SCIENTIFI PERIODICALS | libraries and smaller 


and BOOKS collections wanted. 
WALTER J. JOHNSON e@ 125 East 23rd St., New York 10, N. Y. 


Sets and runs, eee 
and domestic. Entire 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries — Sets and runs — Single titles 
Please send us your want list 
STECHERT ~ HAFNER, INC. 3] East 10th St., New York 3 
The World’s Leading International Bookse 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you = wikis 2,8 to ol 
at high market prices. Write Dept. A3S i’s 


BIBLIOGRAPHY on SOUTHWESTERN ASIA 
by Henry Field. 3,000 titles. Index. $3.00. 
University of Miami Press, Coral Gables. Florida 
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BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


y the MARKET PLACE 


PROFESSIONAL SERVICES 


LOOKING FOR A PUBLISHER? 
Write for Free Booklet SC wtling how we can publish 
your book. All subjects consid New authors welcome. 
VANTAGE PRESS, Inc. @ 120 pve 31 St., Sow. York 1 
in Calif.: 6356 6 Hollywood Bivd. ; Hollywood 28 


SUPPLIES AND EQUIPMENT 


STAINS 
STARKMAN Laboratory 461 


SINCE§870 Food Ingredient & New Drug Studies 


ANIMAL TESTS 


LaWall & Harrisson 
Div. S, 1921 Walnut St., Philadelphia 3, Pa. 


fF ANALYSES - CONSULTATION - RESEARCH 


me | 
ALUMNI 


| LABORATORY SERVICES 


Project research and consultation in 
Biochemistry, Chemistry, Bacteriology 
and Entomology 


Vitamin assays including biological assays for 
vitamins A, Ds, Ds, E and K ¢ Amino acid 
assays and biological protein 


Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


BOX 2059 e MADISON 1, WISCONSIN 


"FOOD RESEARCH 
LABORATORIES, INC. 


Founded 1922 


——e RESEARCH 


@ CONSULTATION 


T icol Studies 
ry the pe Allied Industries 
Long Island 


@ ANALYSES 
48-14 Street, 


he Archbold 
iological Shatten, Lake Placid, 


Florida, offers laboratory and field facilities and 
living accommodations at nominal rates to individ- 
uals with acceptable programs of research. An 
informational booklet will be sent upon request. 


SUPPLIES AND EQUIPMENT || 


Please send for data on G.M.E.-Lardy Warburg Apparatus, Volu- 
metric Fractionator, Poly Graph, and Vibrating Microtome. 
GME, 714 Market Place, Madison 3, Wisconsin. x 


February 12, 1954 


ANIMAL CAGES AND ACCESSORY 
EQUIPMENT 
BUY DIRECT FROM MANUFACTURER 
HOELTGE BROS., Inc. 
1919 Gest St. Cincinnati 4, Ohio 
Write for Illustrated Catalog 


TETRAZOLIUM SALTS 


Five Tetrazolium Blues and a total of 
35 Tetrazolium Salts 


Write for Catalogue 


THE SYNTHETICAL LABORATORIES 
5558 W. Ardmore Avenue 
Chicago 30, Illinois 


Long-Evans (PAF) 
Wistar (PAF) 
Bred for Research Work by Research Workers 


PACIFIC ANIMAL FARMS 
2457 Fletcher Dr., Los Angeles 39, Calif. 


Hamsters Guinea Pigs Rabbits 


MANOR FARMS ? 


= Staatsburg, New York ,. 
RESEARCH Tel. Staatsburg 3278 > 
Supplying every Research Need Since 1943 & 


TACONIC FARMS 


Germantown, N. Y. 
Germantown 3535 


¢ Swiss Mice 


| Mice ¢ Rats 


@ Webster Strain 4 
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SUPPLIES AND EQuieMeNT | SUPPLIES AND EQuIPMENT 


tions for enzyme study. 


B-Glucuronidase (Calf Spleen) 


for urinary cortical assay}, Pregnanediol assay*, 50,000 
Fishman Units per 10cc vial. 
t Corcoran, A. C., et al., j. Lab. & Clin. Med. 32, 60-67 


(1953) 
*Goldfine, Cohen, et al., Endocrinology, 52, 597 (1953) 
+ Fishman, W. H., et al., Ji. Biol. Chem. 173, 449 (1948) 


Uricase 
Derived from kidney. Standardized; 25 mg. catalyzes conver- 
sion of one micromole uric acid to non-chromogenic end 
products in 90 wey at 45° 


HOLTZMAN RAT CO. 


producing a 
HIGH QUALITY WHITE RAT 
for laboratory use. 


R.4, Badger Lane, Madison 5, Wisc. Tel. 6-5573 


W. hed, $2, 121-27 (1990) INSTRUMENTS TRADING CENTER 


Also evellable—Cytochrome C, vials of 50 mg. (10cc). BUY — SELL — TRADE 


Raw Liver, Duodenum, Stomach, and other tissue preparo- INSTRUMENTS FOR SCIENCE 
Write for catalog. 122 GOLDEN GATE — SAN FRANCISCO 2, CALIF. 


VIOBIN Laboratories « Monticello, Illinois 


HYPOPHYSECTOMIZED RATS 


Ship to all points via Air 


or further information write 
HORMONE ASSAY LABORATORIES, Inc. @ 


Chicago 29, Hl 


natural, synthetic, unnatural, 
Rare Sugars, Biochemical Products, Reagents, New 

ceuticals in stock. Write or phone PLaza 
7-8171 for complete price list. 


BIOS LABORATORIES, INC, 17, Wet 60h Street, 


Express 


9 South Spaulding Ave. 


DENTAL CARIES and FLUORINE— 


7¥2 x 1042, ciothbound, double column, XI +111 pages 
FROM THE CONTENTS: 


H. Trendley Dean 
Robert Weaver 
T. Ockerse 
Philip Jay and 

Francis A. Arnold, Jr. 
Wallace D. Armstrong 


c. and 

eidar naes 
F. J. McClure 

Bibby 

Francis A. Arnold, Jr. 


Abel Wolman 
Published 


Enclosed is $.......+++++. Please accept my order for | Address 
teeseeeeeeeess DENTAL CARIES AND FLUORINE 


tion today. $3.50—Cash order price to AAAS members $3.00 
TO: AAAS, 1515 Mass. Ave., N.W. 
Washington D. c. 


Epidemiological Studies in the United States 
Epidemiological Studies in the British Isles and India 
Fluorine and Dental Caries in South Africa 
Epidemiological Aspects of Oral Lactobacillus Counts in Fluoride 
and Non-Fluoride Areas 
Chemical Differences of Caries Susceptible and Immune Teeth 
and a Consideration of Food Sources of Fluorine 
Experimental Caries and a Discussion of the Mechanism of Caries 
nhibition by Fluorine 
Nondental Physiological Effects of Trace , ey of Fluorine 
— Applications of Fluorides as a Method of Combatting 
ental Caries 
ay - Possibility of Reducing Dental Caries by Increasing Fluoride 
ngestion 
Fluorine and the Public Water Supply 


in 1946, this volume is attracting increasing atten- 
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